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The Copeland Steam Engine. 





The engine which we illustrate on this 
page, and on page 2, has been brought out 
as the result of a good deal of study by the 


inventor, Mr. Lucius D. Copeland, whose | 


aim has been to produce a light, compact 
and strong motor of small power, and one 
that could be operated by those not special- 
ly skilled as engineers. 

On page 2, this engine, which uses gaso- 
line for fuel, is shown attached to a bicycle, 
the engine and boiler, with fittings, we are 
informed, weighing but 18 lbs. 

The large upright part is the boiler, the 
globe-shaped piece the water tank, and the 
diagonal parts the oil tank and engine. 

The latter is of the reciprocating type, 
cylinder 1, by 3 inches, and furnished with 
Meyers’ cut-off valves, which can be made 


to cut off the steam at any part of the stroke | 


of the piston by turning a small hand-wheel. 
On the outer end of the engine shaft is a 
grooved wheel, four inches in diameter, 
from which runs a round belt, three-eighths 
of aninch in diameter, to a grooved rim, 
thirty-six inches in diameter, soldered to the 
spokes on one side of the large wheel of the 
bicycle. Underneath the four-inch wheel, 
it will be observed, is another small wheel, 
which is used to tighten the belt. 

The burner for the oil is located in the 
lower part of the boiler; a small rod running 
down to the burner serves as a medium for 
the regulation of the amount of heat re- 
quired ; it permits of its operation from the 
saddle, while the machine is running. 

The throttle valve is attached to the 
brake lever; when the lever is allowed to 
go down the throttle is opened, and when 
itis brought up it is closed, and the brake 
applied to the large wheel. 

The machine is provided with a headlight, 
whistle, safety-valve, etc., and has frequent- 
ly, we are told, been run with a steam 
pressure of one hundred pounds, and at a 
rate of ten miles per hour, on smooth and 
level ground. A supply of fuel to last for 
several hours can, of course, be carried, if 
the capacity of the tanks be increased. In 


ascending a hill the usual treadles can be | 


used to assist the engine. 


The engine shown in this cut will develop | pump and sounding an alarm should the lard engine, doing full duy, for ten hours. | 
one-half horse-power, while the boiler for supply in the tank become exhausted. The weight of the two horse-power engine | diameter inside, 6 


the same will develop a little less than one- 
quarter horse-power. 

The inventor has also brought out a twin 
cylinder engine for a tricycle, which is 
shown in the cut on page 2. 

It will be observed that the boiler is lo- 
cated directly back of the rear seat. The 
engines are located horizontally on the reach 
or backbone of the machine, and are con- 
nected to the balance gear on the main axle 
of the driving wheels by noiseless gearing, 
and are immediately back of and below the 
water tank in full view of the operator. In 
appearance they resemble a pair of extended 
opera-glasses, and weigh but six pounds 

The tank, which is aivided into compart- 
ments for water and oil, is situated under 
the forward seat. The driver occupies the 
rear seat and controls the machine by 
means of the brake-lever, which is attached 
to the throttle in a manner similar to that of 
the steam bicycle. 

The machine will start without jumping 
or jarring, and will attain its maximum 
speed as the lever is raised to its highest 
point. To stop the machine, throwing down 
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the lever to its lowest point cuts off the 
steam and applies brake. The water and 
fuel supplies are entirely automatic. Enough 


fuel will be carried for a run of twenty-five | 


miles. The entire weight of the machine 
with tanks filled is 185 pounds. There is 
/no more danger of frightening horses than 
with the ordinary tricycle, as there is no 
| noise of escaping steam. 

The Northrop Manufacturing Company, 
of Camden, N. J , with which Mr. Copeland 
is connected, will place upon the market on 
March ist a two horse-power Copeland en- 
gine in its stationary form, shown on page 
1. This is an automatic peiroleum vapor 

| burning safety engine designed for use in 
pumping water, running ice-cream freezers, 
ilathes, blowers, 
polishing = wheels, 


dynamo electric 
machines, air 
| pumps, printing 
| presses, churns, 


‘choppers, or for 
any purpose where 
small power is re- 
quired. 

As noted, petro- 
leum is used, being 
supplied from a 
|tank (by pressure 
obtained by gravity 
or by an air pump 
whichever is pre- 


ferred) to an im- 
proved form of 
retort burner in 


| which it is convert- 

ed into vapor, 
forced into the fire 
| chamber and _ ignit- 
ed. 

The fire can be 
started at once, 
jindependently of 
|pressure in the 
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| three drop water tubes @’ a’, which extend such a course cannot be conscientiously 


into the fire chamber. Leading from each followed, there is no use of an investiga- 
of the outer cylinders at their tops into the | tion. 
dome or central cylinder B, are curved con- A short time ago there was an appalling 
nections or pipes C C, which are fastened at railroad accident near Boston, caused by 
one end in the wall of the dome, and are the falling of a flimsy bridge, and while the 
united by joints or union coupliogsc¢c at investigation was in progress, the men of 
their other ends to the outer compartments, science were fighting desperately against 
so as to permit of their ready removal in| the men of money, in order to reach the 
case of accident from any cause. In the truth. This is all wrong, and the men of 
center of compartment B, and surrounded | money in this case have admitted as much, 
by the fire flues 4 4, is a tube D, firmly se-| and are now taking methods to improve 
cured in the bottom of said compartment, and strengthen all the bridges and similar 
and extending upwardly to within a short structures on their property. 
distance of the top. On the inside of tube When a steamship puts to sea to face the 
Dis another and smaller tube d, which is elements, she also carries with her elements 
secured at its upper end in the base of Of sure and swift destruction, which are 
safety valve H, and necessary for her propulsion. Who can 
extends downward- | doubt the result of the explosion of an 800 
ly into a drum F, | horse-power boiler on shipboard? and yet 
which drum serves| many of the large ships have eight or ten 
as a super-heater | Such boilers. 
for the steam,which | Then there is the system of live steam 
is admitted at the | piping with all the valves and joints that 
top of tube D and | are liable to sudden failure. When the old 
passes down into| low pressure condensing engines were the 
the drum; _ the/| marine motors, the large copper pipes rare- 
steam then passes | ly failed, and when an accident did occur, 
up through the | it could generally be traced to inferior metal 
tube d, and thence or workmanship. The pressure then ranged 
through steam pipe | from 20 to 50 pounds per square inch; the 
e to the’ engine. | pressures now are never below 90 pounds, 
Drum F is secured | and more frequently run as high as 160 
to the lower end of | pounds per square inch. It is well known 
tube D, and de-|that heavy or thick sheet copper is not as 
pends therefrom | sound as the thin sheets; in fact, with the 
into the fire cham-| modern appliances for casting copper in- 
ber. The above! gots, they are often found to be very un- 
construction of) sound. Thus it will be seen that we are 
boiler gives large using a metal for our steam pipes in marine 
heating surface, | Service with a variable ultimate strength of 
perfect circulation, | from 22,000 to 35,000 pounds, while we take 
and, consequently, the trouble to make steel boilers that havea 
even and rapid / uniform ultimate strength of 60,000 pounds 
generation ofsteam. | per square inch of section. 

Petroleum oil of | Experiments made since the explosion on 


|boiler, but when from 110° to 150°| the steamship Elbe, show that from 26,000 
| started is regulat- tire test can be to 29,000 pounds per inch of section, is all 
ied automaticaily Tur CopeLanp STEAM ENGINE. purchased, it igs| the average copper sheet will stand when 
by that pressure. said, at from five) put to the breaking point, while overheat- 


The water level is maintained by a float;to ten cents per gallon, and four gallons ing in making the pipe reduces this to 24,- 


| regulator governing he supply cock of the! will be sufficient to run a two-horse Cope- | 900 pounds. 


Should this preventive fail, an extra precau- 
|tion is takea by the insertion of a plug 
| which will be released after the water passes 
'a given level, when the pressure in the 
| boiler will expel the water remaining, put- 
| ting out the fire, and causing no damage and 
| little delay. 

| The speed of the engine is controlled by 
/a new spring governor contained within the 
| fly-wheel, whereby rigid and direct connec- 
tion with the throttle without lost motion is 
| obtained. 

| The engine is constructed to run at a high 
| speed, all moving parts and bearings being 
made of steel, hardened and ground by 
| special machinery to perfect cylindrical sur- 
| faces, and, as they are constantly moving in 
| oil, the wear is almost imperceptible. No 
disastrous explosions are possible with this 
motor. 

Tne boiler consists of several upright 
tubular compartments A (page 2), arranged 
around a central tubular compartment B, 
and having on their inner sides or interiors 
fire fluesaa. Depending from the bottom 





of each of these outer compartments are | 


The exploded pipe of the Elbe was 94’ 
9’ long, and }” thick. 
and boiler complete is but one hundred| The opening made in the pipe by the ex- 
pounds. plosion was oval, 3 feet long and 9 inches 

No smokestack is required or heavy foun-| Wide at the center. Nine men, engineers 


| dation needed. The engine is said to make | and firemen, were instantly scalded to death, 


no,more noise than an ordinary sewing ma-| 4nd one fireman died the next day from in- 
chine when running. | juries received in the stokehole. At the 
22 | time of the accident the steam pressure was 
Copper Steam Pipes in Marine Service, | 150 pounds per square inch, that being the 
| regular working fi,ure. 
| It appears from the evidence, that every 
care was taken, in making this pipe, to have 
The late accident on the English steam- | it equal in working strength to the pressure 
ship Elbe, will, I think, produce a beneficial | carried, and the writer thinks there are 
effect in marine engine construction, al-| many copper pipes afloat, that would fail 
though the lesson was a terribly fatal one. | completely under the tests that this pipe 
It is much to be regretted, that, in the so-| was subjected to. We may therefore say 
called investigations fullowing such distress-| that we cannot expect to get more than 
ing accidents, there is generally more or less | 5,000 pounds safe working strengih of one 
cloud and mystery surrounding them. For sectional square inch of a copper steam 
the benefit of science as well as humanity, | pipe. 
these investigations, or trials, should be| 1 have seen copper pipes reinforced by 
honestly conducted, at no time allowing the | having rings brazed on them, and others by 
question of civil or criminal damages to | having cbpper wire coiled closely around 
enter into their deliberations. First, find | them, the whole being brazed together; but 
who and what is at fault, and then fix the | the process in both cases is expensive, and 
responsibility without fear or favor, and if|the results not always satisfactory; conse- 
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quently there appears to be no practical 
way of strengthening a sheet copper pipe. 
Knowing the particulars in several failures 
of copper pipes, since high pressure steam 
has been introduced, the writer has con- 
cluded that there is one practical method, at 
least, of preventing steam pipe explosions. 

My plan would be to at once reduce the 
diameter of these pipes, and compensate 
for the reduction by casting a live steam 
receiver, or jacket reservoir, around the 
initial or high pressure cylinder. 

In this reservoir should be placed a live 
steam coil, to prevent condensation, while 
the reservoir itself would be in direct com- 
munication with the high pressure cylinder 
steam chest. 

The capacity of the reservoir should be 
three times the capacity of the high pressure 
cylinder, supposing the average point of 
cut-off to be at half stroke. Having such a 
large supply of steam, so near the main 
valves of the engine, we are enabled to re- 
duce the steam pipe area quite materially. 

Of course we shall increase the velocity 
of steam flow in the pipe at the time of cut- 
ting off, but we have, previous to tifis, 
raised our initial cylinder pressure to the 
economical point by having an abundant 
supply of steam near at hand, when the 
main valve is first opened. 

In the case of the Elbe, an 8” pipe, feed- 
ing a reservoir of the capacity named, 
would give the same results, as to initial 
pressure, as a 94’’ pipe leading to a small 
steam chest; then again, the flow from the 
boiler through the 8” pipe to the reservoir is 
continuous, while the flow of steam from 
the reservoir to the piston is intermittent. 

Now I should not put in an 8” pipe in 
place of the 94’ pipe, but should provide 52 
square inches in two copper pipes, leading 
to two throttle valves, these being worked 
in combination, or separately. Each of the 
pipes would be 5?” diameter inside, and {”’ 
thick, thus increasing the ultimate strength 
of the steam connection between the boilers 
and the high pressure cylinder over 60 per 
cent. 

The present revolution in the use of 
steam must be attended with failure of 
metals, and until we have a substitute for 
copper pipes, we must arrange and design 
them to keep pace with the ever advancing 
strength in boiler construction. 

In the largest triple expansion engines 
now built, I think the high pressure cylin- 
ders are not over 50’ diameter; I believe 
they usually run from 32” to 44’, so it is 
safe to say that a 14” pipe, with the present 
single pipe system, is large enough to furnish 
steam for any of the large marine engines. 
With the system proposed, we should re- 
duce the area of this 14” pipe about 30 per 
cent., or from 154 square to 108 square 
inches. 

I should then put these 108 inches in_two 
pipes, each 8}’’ diameter, or say, practically, 
an 8’ copper steam pipe, instead of one 14” 
diameter. The metal would be ,%” thick. 
An 8” copper pipe, properly made and 
erected, and automatically kept free from 
water, is safe under 175 pounds per square 
inch, but a 14” pipe of copper 3” thick is 
not safe, as avy thickness above ,°,’’ cannot 
be relied on in sheet copper. 

There is only one way to keep? pipes, 
jackets and chests free from water, and 
that is to return it to the boilers contin- 
uously by an independent duplex pump. I 
was lately on a vessel that had been under- 
going repairs, and during her first trial a 
large stop valve was suddenly opened, send- 
ing probably 15 gallons of water, that had 
collected in the boiler connections, through 
an 8” copper pipe, for a distance of 15 feet, 
and every one standing in the engine room 
supposed that some portion of the cylinder 
or chest had been broken, as the shock was 
terrific. Luckily, no damage was done be- 
yond the springing of a rocker arm on the 
rock shaft. It was probably the same kind 
of a blow that split the 9}’’ pipe on the 
steamer Elbe, and therefore my theory is 
that we should expose as little copper 
piping surface as possible. 

Many copper pipes on board ships are un- 
der constant twisting strains, due to im- 
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proper fastenings, and the manner of lead- 
ing the pipes. Deck beams and heavy car- 
lings are many times snugly placed in 
position, without even a thought as to how 
some important steam pipe is to be arranged 
to connect the boilers with the engines, and 
the consequence is that many sharp turns 
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and cramped elbows are 
necessary in order to com- 
plete this connection. 

The new ships now 
building in England and 
Scotland for some of the 
well-known steamship 
companies, are designed 
to have a central trussed 
bulkhead running through 
a portion at least of the 
engine and fire rooms, and 
it appears to me that this 
arrangement ought to pro- 
vide excellent space for 
leading the steam pipes. 

A straight line of steam 
piping on board ship 
would appear to be among 
the impossibilities, yet I 
think the proper amount 
of study will develop some 
practical plan. A line of 
copper steam piping with 
numerous bends and de- 
formities is necessarily 
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weaker than a straight line, because the 
metal is overworked in making it, and the 
turns and elbows offer undue resistance, 
causing serious shocks whenever bodies of 
water are moving in the pipes. 

On the lakes cast-iron steam pipes were 
once used, but at present copper and 
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wrought iron are the metals, 
Suppose that we arrange the 
steam pipes in the manner 
suggested; if we do not, as 
[I have previously stated, 
provide means to constantly 
remove the water from th: mn, 
we are yet liable to sudden 
fracture, though the danver 
is largely reduced by the 
reduction of the size of the 
pipes. One source of trouble 
from water is the usual nest 
of piping and valves on ‘he 
top of the boiler. None of 
the valves in question being 





| tight, condensation is rapidly going on, 


therefore the valve chambers, pipes and 
elbows all become reservoirs of water, and 
if the main current of steam is sudden|y 
started towards the engine, a fractiire 
somewhere at the other end of the line 
is liable to occur. Another bad feature 
in piping the boilers and engines of ships 
is the multitude of small vertical and 
horizontal pipes leading from the main 
steam connections to the various steam 
pumps, donkey engines, etc. These pipes 
fill with water from condensation, and 
when the main engines are started the 
strong current of steam in the main steam 
pipe lifts the water from these small pipes 
and carries it instantly towards the main en- 
gines. This arrangement is frequently 
found on small steamships, but it can easily 
be avoided by having a set of connections 
on the boiler especially set apart for the 
steam pumps and small engines. 

A little thought given to designing marine 
steam pipes would prevent a majority of 
disastrous explosions. 
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No. 3. 


“Tt is always telling how to do work 
cheaper.” 

We are told that there were once upon 
the earth animals that are now no longer 
living. The records left by these animals 
are called fossils. There are also fossils of 
animals of the same species as are now liv- 
ing. We may find specimens of animated 
nature that have been supposed to exist 
only in fossil. 

My acquaintance over the way has found 
one of them. My acquaintance asked a 
workman whether he would like to sub 
scribe for a certain mechanical paper. 

The workman replied: ‘‘ No, I do not like 
that paper.” 

“If it is a fair question, will you please 
| tell me why you do not like the paper?” 

“Tt don’t favor the workingman. It is 
always telling how to do work cheaper.” 

How to do work cheaper is a story now 
often told. Whatever may be the opinions 
of men as to the benefit of machinery, cer- 
tain it is that machinery has come to stay. 
We may name or imagine losses to a few 
people by the change from handwork to 
machine work. 

There are some thinkers who maintain 
that inconvenience and pain are as much in 
the order of things as pleasure. Yet we 
cannot refuse to carry a watch because ma 
chinery enables us to buy it for half th« 
price of a watch thirty years ago. Very 
likely there are more people, and better 
paid people, employed in making watches 
and all other things than there were thirty 
years ago. 

I think we shall make but little headway 
if we try to stem the mighty currents <! 
that surging sea of activities and of though 
comprehended in modern life. This may 
imply drift. Yet the drift is the direction 
of progress. When it is necessary t 
change the current of thought the man o! 
genins will direct. I think he will not re 
fuse to subscribe for a paper because it tell 
how to produce whatever man wants wit! 
less labor. 

I think machinery will sometime brin 
fewer hours of labor for all men. We shal 
then have more leisure. Leisure bring 


culture. The word of ambition of to-day is 
culture. 


Ex 
4 
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By J. G. A. Meyer. 
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COUNTERBALANCE—CONTINUED. 


In order to express ourselves concisely in 
that which is to follow it will be necessary 
to give @ more general definition of the 
term ‘‘ lever arm,” and also a definition of 
the term ‘‘moment of a force” which we 
shal] introduce. 

Fir. 371.—Let & } represent a lever, @ its 
fulcrum, & and C weights attached to the 
ends, and 4, of the lever. 

By the term ‘lever arm” is meant the 
perp: ndicular distance from the fulcrum to 
the line of direction of a force applied to 
the lever arm. For instance: The weight C 
when applied to the end 2 of the lever will 
act in a vertical line } C, and therefore, 
according to our definition, the line a 4, which 
is perpendicular to the line » C, will repre- 
sent a lever arm. The line a & represents 
another Jever arm of the lever & 0, because 
ak is the perpendicular distance from the 
fulcrum @ to the line & R in which the 
weight # acts. In fact, we may say—that 
the lever arm is the shortest line that can be 
drawn from the fulcrum to the line of direc- 
tion of the force. 

By the term ‘“‘line of direction of a 
force” is meant a line indicating the direc- 
tion in which the force acts; the length of 
this line is not limited by the distance be- 
tween the lever arm and the weight at- 
tached to it. Thus, in Fig. 372, let the 
lever on one side of the fulcrum be bent as 
indicated by the lined a. Inthis case the 
line of direction in which the force pro- 
duced by the weight # acts, is not limited 
by the end of the lever d and the weight /, 
but the line of direction is represented by 
the line dé drawn beyond the fulcrum, so 
that the line a@ & can be drawn from the 
fulcrum a@ perpendicular to the line of di- 
rectiond e. In this case the line a & is the 
lever arm of the weight AR. 

Since the weight # acts with a leverage a 
k we may fay thatax is &’s lever arm, and 
for a similar reason we may say, that ad is 
(’s lever arm. 

Moment of a Force.-—The moment of a 
force with respect to a point is the product 
obtained by multiplying the force by the 
perpendicular distance from the point to 
the line of direction of force. When the 
forces are applied to a lever, then the pro- 
duct of the force multiplied by its lever arm 
is the moment of that force. Thus: 

In our lever & 4, Fig. 371, the force pro- 
duced by the weight R tends to turn the 
lever around the point or fulcrum a, and 
the same thing may be said of the force 
produced by C, that is, it tends to turn the 
lever around the same fulcrum a, but in an 
opposite direction. The weight # acts with’a 
leverage a k,hence the product of the weight 
R multiplied by its lever arm «a % is the mo. 
ment of the force produced by the weight 7. 
In like manner,the product obtained by mul- 
tiplying the weight ( by its lever arm a / is 
the moment of the force produced by @. 

The moment of a force is used as a 
measure of its tendency to turn the lever 
around a point, such as the fulcrum a. By 
establishing this measure of the tendency of 
& force to produce rotation, we obtain an 
easy method for comparing the effect of the 
two forces applied to a lever; that is to say, 
we can readily determine whether the 
forces applied to a lever will hold it in 
equilibrium or not; and if these forces do 
not hold the lever in equilibrium we are 
enabled to calculate quickly the amount by 
which one of the forces must be increased 
or decreased, and this is exactly what we 
have to do in counterbalancing a locomo- 
tive. 

When a lever is in equilibrum the mo- 
ments of the forces are equal to each other. 

lo make the foregoing principles clear 
let us take the following example : 

Ex. 72. Suppose that, in Fig. 371, the 
length of the lever arm a k is two feet, and 
the weight # attached to it 150 pounds, the 
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length of the lever arm a 2 is four feet, and 
the weight Cis 75 pounds. Will the lever & 
6 under these conditions be in equilibrium ? 
The moment of the force applied to the lever 
arm «@ k is equal to the product of the weight 
R multiplied by the length of its lever arm 
ak; hence we have: 150 pounds x 2 feet 
= 300 = moment of R. 

The moment of the force app‘ied to the 
lever arm a } is equal to the product of the 
weight C multiplied by its lever arm a 4, 
hence we have: 75 pounds x 4 feet = 300 
= mcment of C. 

Here then we see that the moments of 
the weights FR and C are alike, and conse- 
quently the lever must be in equilibrium. 
Let us take another example. 

Ex. 73. The length of the lever arm in 
Fig. 371 is two feet, the weight F attached 
to it is 300 pounds; the length of the lever 
arm a } is four feet, and the weight C at- 
tached toitis 75 pounds. Will the lever 
under these conditions be in equilibrium ? 
If not, what change must there be made in 
the weight R? 

The moment of the force produced by the 
weight ? is equal to 300 pounds x 2 feet = 
600. 

The moment of the force produced by the 
weight ( is equal to 75 pounds x 4 feet = 
300. 

Here we see that the moment of 7 is 600, 
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| lever arms, and also the same unit of weight 
| for the forces applied to the lever. That is 
to say, when we multiply the lever arm ak 
in feet by the weight of AR in pounds, we 
must also multiply the lever arm a 2 in feet 
(not inches) by the weight C in pounds. If 
we multiply the lever arm aé in inches 
(which we are at perfect liberty to do) by 
the weight # in pounds, then we must also 
multiply the lever arm a? in inches (not 
feet) by the weight Cin pounds. Or, if we 
adopt ounces asthe unit of measurement 
| for the weight ?, we must also adopt ounces 
| for the unit of measurement for the weight 
C. To make this plain, let us consider the 
conditions given in Example 73, namely, 
that the lever arm ak is equal to two feet, 
the lever arm @ &} equal to four feet, the 
| weight # equal to 300 pounds and the weight 
C equal to 75 pounds. Taking feet as the 
| unit of measurement for the length of the 
| lever arms, we have, for the moments of R 
‘and C: 
| 300 x 2=600—=moment of 2; and 
75x4—300—moment of ( 
‘Here we see that the moment of F is equal 
| to twice that of C. 

Taking inches as the unit of measurement 
for the length of the lever arms, we have, 
for the moments cf Rand C: 

300 x 24=7,200=moment of R; 
75 x 48=3,600=moment of C. 
Here, again, the mo- 
b ment of F# is equal to 





and 
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twice that of C. Hence 

we see that, for the 
Cc purpose of comparing 
the effects of the 
forces applied to the 
lever, it makes no dif 
ference whether we 
adopt feet or inches 
for the unit of meas- 
urement, so long as we 
keep the same unit for 


y . @ pg ale sae b 
Ik} --- , seceteamiacaas | both lever arms. 
(\\ If these principles 
; are understood, con 
e “ig. dare Cc : : 
Pig. 34 (¢) siderable of the diffi- 
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and the moment of ( is 300, and since the 
moments are not equal, the Jever cannot be 
in equilibrium. These moments also indi- 
cate, that because the moment of JW is 
greater than the moment of C, the weight 
of Ristoo heavy, and consequently will 
turn the lever around the point or fulcrum 
a and pull the end & downwards. 

In order to produce equilibrium, we 
would have to change one of the lever arms, 
or change one of the weights; but according 
to the conditions given in our example, we 
can only make one change, and that is in 
the weight ?. Hence, our next step will be 
to determine by calculation the amount of 
reduction in the weight /. 

We have seen, that in order to produce 
equilibrium, the moments of the two forces 
must be alike. We know that the moment 
of the weight C is 300, and we also know 
that the length of /’s lever arm is 2 feet ; 
now since the product of 2 feet into the 
weight /?, that is, the moment of #, must be 
equal to 300 to produce equilibrium, we 
simply divide the moment of ( by the 
length of F’s lever arm and obtain = = 
150 pounds for the weight of 72. Here we see 
that the weight must be reduced to one-half 
of its original weight. 

In calculating the moments we must al- 
ways use the same unit of length for both 


Total Weight 
of Crank 


culty in determining 
the counterbalance for 
an engine will disap- 
pear. 
S In our last paper it 
~ was seen that in de- 
> termining the counter- 
‘sl balance for the crank, 
we simply assumed 
the line drawn from 
the center of gravity of 
the crank to the center 
of gravity of the coun- 
terbalance to repre- 
sent a lever with the 
fulcrum at the center 
of the axle, and then 
calculated the weight attached to one end 
of the lever that would counterbalance the 
total weight of the crank attached to the 
opposite end of the lever. 

As we proceed it will be seen that for the 
sake of convenience in calculation for de- 
termining the total amount of counter- 
balance required in a locomotive, it is desir 
able to adopt, in place of the whole weight 
of the crank applied to its center of gravity, 
a smaller weight applied to the center of 
the crank pin, which will have the same ef- 
fect as the whole weight of the crank ap- 
plied to its center of gravity. This smaller 
weight is determined in the following 
manner: 

Ex. 74, Fig. 373. Let @ represent the cen- 
ter of the axle, and the horizontal line k d 
drawn through @ represent a lever with its 
fulcrum at a; also let a d represent the 
length of the crank—that is, the distance 
between the center a of the axle and the 
center d of the crank pin; ? the center of 
gravity of the crank, ( the whole weight of 
the crank applied to 4, and # the weight of 
the counterbalance applied to the point k 
coinciding with the center of gravity of the 
counterbalance. Let the total weight of the 
crank be 300 pounds, the length of the 
crank 12 inches, and the distance from the 
center of axle a to the center of gravity & of 
the counterbalance 9 inches, and the dis- 











tance from the center of axle to the center 
of gravity of the crank, 6 inches; it is re- 
quired to determine by calculation the 
weight W applied to the center d of the 
crank pin; the weight W is to have the 
same effect or tendency to turn the crank 
around the center @ of the axle as the whole 
weight of the crank (300 pounds) applied to 
the center of gravity 0. 

We have seen in Example 71 (fifty-eighth 
paper) that to counterbalance the weight of 
this crank under the given conditions, will 
require 200 pounds, and this counterbalance 
cannot be changed as long as the weight of 
the crank, its center of gravity, and the cen- 
ter of gravity of the counterbalance remain 
as they are given. 

But we have already seen that the mo- 
ment of a force is a measure of its tendency 
to produce rotation. The moment of the 
counterbalance # in our example is equal 
to 200x9=1,800. This moment, 1,800, is 
the measure of the tendency of the weight 
of the crank to produce rotation ; and if the 
lever & } is to remain in equilibrium, the 
moment of weight C must also be equal to 
1,800, which is the case in this example, for 
the distance from the center a of the axle to 
the center of gravity of the crank is 6 
inches, and the weight of the crank is 300 
pounds, hence the moment of C is 300 x 6— 
1,800. 

If we now replace the whole weight ( of 
the crank applied to the center of gravity of 
the crank by another weight W applied to 
the center of the crank pin d, and at the 
same time preserve an equilibrium, it must 
easily be perceived that the moment of W 
must be equal to the moment of 2. Again, 
since the moment of (, as we have shown, 
is equal to the moment of R, we may say 
that the moment of W must be equal to the 
moment of C. Therefore, when to the cen- 
ter d of the crank pin a weight W is to be 
attached, which sball have the same ten- 
dency to turn the crank around the center 
a of the axle, we have, for determining the 
amount of the weight W, the following 
rule : 

Rue 40.—Multiply the distance from the 
center of gravity of the crank to the center 
of the axle in inches by the total weight of 
the crank in pounds ; divide this product by 
the length of the crank in inches measured 
from center of axle to the center of the 
crank pin; the quotient will be the number 
of pounds in the weight W. 

Therefore, the required weight W in our 
example will be 


6 in. x 800 lbs. 150 Ibs. 
12 in. 

Generally in locomotives the center of 
gravity of the crank is not in the center of 
its length ; but the Rule 40 will apply to all 
cases in which the center of gravity is in 
the center of the length or otherwise. How 
the center of gravity in bodies of different 
form can be obtained will soon be ex- 
plained. 

The advantage of determining the weight 
W applied to the center of crank pin in 
place of the whole weight (of the crank 
applied to the center of its gravity, is, that, 
the counterbalance for the crank and other 
parts attached to the crank pin, which must 
also be counterbalanced, can be found with 
less labor. 
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As aresult of recent accidents which it 
was Clearly demonstrated were caused part- 
ly if not wholly by overwork and excessive 
hours of labor of enginemen, it has been 
ordered that no enginemen cf the Great 
Northern Railway, England, shall be allowed 
to go on duty without having had an inter- 
val of at least nine hours’ rest. This is a 
wire provision and one that should be gener- 
ally enforced, not only for the good of the 
men, but forthe safety of the traveling pub- 
lic as well. 
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The London 7imes has an account of a 
small vessel for a mission society in Africa, 
which is built entirely of delta metal. The 
vessel is 21 feet long, 7 feet beam, witha 
depth of 3 feet. For convenience in trans- 
porting she was built in three sections. 
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Practical Details of Blacksmithing, 





By B. F. Spa.pinea. 





In visiting a manufactory of monkey 
wrenches some time ago, I saw an arrange- 
ment for drawing out the shank, which 
was, in its essential points, very much the 
same thing as a punch press. There was a 
crank connection which moved the hammer 
head with an arbitrary motion, just so far 
up and down, at every revolution of the 
crank shaft, and the stock, placed between 
the dies to be worked, was forced to be re- 
duced to such size as would permit the die 
to go as far as the crank would carry it, or 
the machine had to stop. I watched it for 
some time with interest. The man who was 
running it, who was an old hammersman, 
did not like it. ‘It rides the iron,” he said. 
Bolt-heading machines generally work on 
this principle. The header, which staves 
up the stock, comes up just so far, and the 
side dies come together just so near, and 
the stock must yield, or the machine must 
take the consequences. I have seen quite 
a number of machines that have evidently 
taken the consequences. 

This plan has been greatly improved 
upon by the later manufacturers of power 
hammers by interposing by various ingen- 
ious devices, springs, somewhere between 
the crank connection and the hammer head, 
so that the crank, or its equivalent eccen- 
tric, can make its revolutions, even if the 
resistance between the dies is too great to 
be overcome by the power. The spring, by 
this arrangement, gives, in proportion to its 
strength, a more or less yielding pressure. 

In setting old-fashioned trip hammers, 
one of the objects aimed at is to make the 
adjustment in such a manner as to prevent 
the hammer die from * riding” the piece 
which is being worked. This means tbat 
the die is not tolay on the hot iron, but is 
to rise from it as soon as the full force cf 
the blow is delivered. In welding under 
the hammer a little ‘‘ riding ” is allowable, 
for the same reason that a ‘‘ dead”’ blow is 
sometimes called for when welding ‘ on the 
anvil” pieces which have a tendency to 


spring apart. The makers of the modern 
power hammers have generally provided 


for this, and the provision they have made 
should, with great surety, be brought to the 
attention of the workmen who are to run 
the hammers. It sometimes happens that 
this information is sent to their customers, 
who, uot thinking it of any great import- 
ance, consign it to the waste basket, and 
the workman is left to evolve from his own 
inner consciousness the inventor’s design. 
He sets about this task with a spirit of in- 
vestigation, a big wrench, and a sledge 
hammer. Failing to compass it, he finds a 
world of fault, which is not in the machine 
itself, but in his want of information con- 
cerning it. This could be avoided easily, 
and with much satisfaction all around. 

Even the matter of setting the counter- 
shaft at the right distance from the hammer, 
which any one who paid no attention to it 
would think of no great consequence, isa 
thing which the makers well know should 
be done right, to have the hammer work 
well. If they do not insist upon such 
points strenuously it is because they have a 
reluctance about doing so, lest their cus- 
tomers may run away with the idea that 
they have no use for a machine which re- 
quires to be set up and taken care of with 
such nicety. It isalways the best way to fol- 
low, as closely as possible, the builders’ direc- 
tions about their machines. If they do not 
know about them, who does ? 

I think that the first machine that I ever 
noticed particularly, which was absolute 
and unyielding in its treatment of hot iron, 
was in Northbridge, Mass. It formed one 
of a system of machines for the manu- 
facture of scythes, designed by one of the 
best and most original mechanics New 
England ever produced—Harvey Waters. 
The edge of a scythe is very thin in pro- 
portion to its back, and the process of thin- 
ning it naturally tends to make that side the 
longest, and give the blade a curve like a 
sword, concave in the back. Mr. Waters’ 
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method of bending it towards the thin edge | ceive the blow. The punch responded to| was stove up. As it was desirable to ‘nig 
was by crimping this edge, thus contracting 
its length, making it shorter, on much the 


of a joint of stove pipe. 
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scythe blade being shortened, it became the | lifted from the bottom by the amount of the 


innermost, and the back the outermost of | thickness of the shuttle. 











This machine 


two concentric circles, forming a circular | might not have broken if it had been stalled 








Fig. 3. 


DETAILS OF BLAOKSMITHING. 


ring, of which the blade was a sector. The 
whole length of this crimped scythe was 
put between a pair of dies in a very large 
and powerful press, where the crimps were 
strengthened by pressure, while the dies did 
not allow the curve to change. The surplus 
length was thus taken up, having been, by 
this means, ‘‘upset” or ‘‘stoveup” The 
question was asked of Mr. Waters, what he 
thought the effect would be if he should 
happen to get more between the dies than 
the machine could compress? The idea 
that the machine might break seemed not 
to enter his mind, he was so sure of its 
strength. His reply was that the belt would 
slip. 

A manufacturer, having named a rate of 
speed at which a certain press of their con- 
struction should run, the question was asked 
him if the machine, running at that rate, 
would stall, or would break, in case more 
resistance was offered to it than it could 
overcome. He said the machine would 
stop, if its blow was not sufficient to carry 








Fig. 1 
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with a solid piece of steel, at half its stroke ; 
but on that last sixteenth of an inch its 
whole enormous power was thrown through 
an extent of the circular motion of the bal- 
ance wheel which very much exceeded tbat 
which would have been taken up to carry the 
punch the same distance at the half stroke, 
and exerted a force commensurate with this 
difference. It would appear that some ar- 
rangement might be made on these powerful 
machines, so that, if the burden put upon 
them was greater than they could bear, they 
could yield and immediately recover. By 
this, their efficiency would be increased, for 
there would then be no risk of putting upon 
them more than they could bear. It would 
serve the same purpose as the safety valve 
on an engine. It should be on the pop valve 
order; to stand not upon the order of its 
going, but, when it is forced to go, go at 
once, and come right back. 


In speaking of the effect of straightening 
the crimps, and by throwing the crooked 
into a straight line, upsetting the stock, Iam 
reminded of some eye bolts which were to 
be made of {’’ round iron, as in Fig. 1. 

The stock was not large enough to make 
the eye without upsetting about half an 
inch, and it was not convenient to use the 
bolt machine for this purpose. With the 
bolt header once set for the work, we could 
probably have headed 3,000 in half a day; 
-and this would have been an economical 
/method, although it would have still been 
necessary to heat them again to shape the 
eye. The plan adopted was as shown in the 
sketch, Fig. 2. 





Here A represents the upper die in the 
drop, B the lower die, and C the piece to be 
upset. The principle is much the same as 
| that on which the scythe edge was upset. 
| “The shortest distance between two points 
|is a straight line” was the familiar axiom, 
illustrated by pressing the crimps straight. 
| The crimp would analyze down to two right- 


angled triangles, and the edge was upset to 














VERTICAL DRILLs. 


it through. Asit had a large balance wheel, 
which revolved with sufficient momentum, 
at a considerable speed, to keep it running a 
quarter of an hour after the belt was thrown 
off, I never felt as though I should like to 
try the experiment. 
periment, however, that 
itself. I heard of its doing so with another 
machine of the same construction, in a 
neighboring shop, and the result verified 
the manufacturer’s prediction. It stopped, 
without breaking. 

Very powerful power presses have been 


used for cold pressing sewing - machine 


shuttles. A friend of mine related to me 


that he was once in a shop in Hartford, | 
Conn., looking on to see a man doing this 
work. When the shuttle, just pressed, stuck 
to the upper die, the man did not notice it, 
and neglected to take it off, and put another 
into the right place in the lower die to re- 





This isa kind of ex- | 
sometimes tries | 


the sum of the amount of the differences in 
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the treadle and came down. There was a | to bolts at one heat, the impressions to form 
sound heard, as of alow, dull explosion. | the eye in the right shape were made in the 
same plan, although for a different purpose,|The punch’ went up again. Everything | same dies. As it was necessary that 
that more recently has been adopted to re- | looked as usual. Nothing seemed disturbed; | impressions should match each other 
duce the circumference of the entering end 
The edge of the 


These 
very 


but examination showed that the press had | perfectly, to strike the eyes with sufticien; 
| cracked across the throat, and the top had accuracy to be easily trimmed, they had to 


‘be made in steel, while the bodies of the dies 
were easier made, and, to all intents and »ur. 
| poses, just as good, of cast-iron. 

Fig. 3 shows the lower die, made of «ast. 
iron. The steel in which the impression for 
the eye was sunk is shown at D. A hole,2” 
deep and 23” diameter, was made to receive 
it. The cast-iron die was heated nearly req 
for its reception. The contraction of the 
cast-iron should take place before the ste¢] 
has become hot, or, instead of getting ti cht 
by cooling, it will get loose, because stee| 
expands nearly twice as much as Cast-iron, 
with the same increment of heat. ‘The 
post shown at the right-hand side of the 
figure was for the hot end of the iron to 
abut against. The top die was of the sime 
shape as the bottom die, minus the posts, 
which were left off in casting. 

The manner of working the eye bolts with 
these dies was this: A short heat was taken 
on one end of a piece of round iron, of the 
right size and length—?” round x 9'’—and it 
was placed in the die, as shown in Fic. 2, 
the lower end being the hot end. The top 
die coming down, drove the 9” piece into 
the 83’’ space, thus staving up the hot end 
The piece was then lifted over into the steel 
die and received its impression, leaving a 
thin fin all around and also across the hole 
in the middle. They were then thrown 
down, and, when cool, were taken to the 
trimming punch and there the fins were re- 
moved. 

Thus dressed, they made very good look- 
ing eye bolts, and were uniform with their 
fellows. In this respect, as in all others, 
they were a gréat improvement over those 
which had previously been made by hand. 
ee, 


Vertical Drills—Their Construction and 
Uses. 








By Joun J. GRANT. 
THIRD PAPER. 
But few years ago scarcely any place, 
outside of gun, sewing machine and similar 





/each between the lengths of the base and | 


| hypothenuse of these angles. Inthe case of 


the bolts to be made, they were to be 8}”’ | 


long, after they were upset, and were cut 9” 
long. We had the base 8}”, the hypothe- 
neuse 94’’—allowing for expansion, etc. To 
find the height of the perpendicular, it was 
not necessary to figure; for a quicker way 
was to take a piece of 3’ 

put it inside the blacksmith’s square, so that 
/one end did not extend beyond the 8}’ 
| mark, and notice how high up the other end 
extended on the square. By this primitive 
/method it was determined that the backing 
post should be about 5” high. A half round 
groove was cut in each die, so that when 
| they were face and face together, the }’’ iron 
| would lay init, and this groove was enlarged 
/at the end, to allow for the increase in the 
| thickness of the end of the bolt, when it 


; round iron, and | 


| tically. 





shops, was fitted up with gang drills. Now, 
very few, if any, decent jobbing machine 
shops are without one or more of them 
showing that tools which were once consid- 
ered special are now bought and used as 
part of the regular machine-shop equipment. 
But there might be many more of them used 
with profit. The fact of this class of drills 
being made heretofore of comparatively sm:ll 
dimensions is no reason that we should con- 
tinue to do so, any more than we shoul 
continue to use the old slide rest lathe of 
our grandfathers. Jig drilling has, in the 
last few years, been gradually working to 
the front, and this makes it necessary, as a 
general thing, to use several sizes of drills, 
to obviate the necessity of removing work 
from the jig until finished. This, more than 
any other one point, is where the gang 
drill proper comes in. Bear in mind tbat 
what is meant here by gang drill is a drill 
where the spindles are stationary and the 
work is raised to the drill, by means of an 
elevating table, worked by hand or foot 
lever, or both. 

Multiple spindle drills, for use in jig dril! 
ing, should have but one table for all the 
spindles, as the jig can then be moved along 
its entire length without lifting, which, in 
heavy work, would be very laborious. Mu 
tiple spindle drills, designed for use where 
more than one workman is expected to run 
them, should have independent tables, as it 
would then be necessary to have separate 
adjustment for each drill. When gang or 
multiple spindle drills are intended to be 
used for drilling holes, say, over }’’ diame- 
ter, the spindles should move, and the tables 
be stationary, but should be adjustable ver- 
Each spindle should have power 
feed, and one or two of them should be 
strongly geared for counterboring, facing 
or tapping. 
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The requisites for a good gang drill are 
about the same as for any other drill, with 
{he addition of a very important feature, 


which has been overlooked by all manu- 


facturers, or certainly has not come vnder| 
my notice. That is, an independent adjust- | 


ment for each spindle, for the purpose of 


keeping them in perfect alignment, or, mere | 


properly speaking, at perfect right angles 
to the platen or table. 

Any one having charge of, or using, a 
gang dril', certainly knows that, no matter 
how well made the drill is, or how perfect 
the spindles may ‘‘tram” with the table 
when new, that after using a few years they 
are out of line, being caused mainly by the 


dire tion. 

One great fault in nearly all, and, in fact, 
[ may say all, makes of gang drills, is the 
extremely short belt from the main pulley- 
shaft to the spindles. There is, asa general 
thing, but about 12’’ from the center of the 
upright drum or pulley shaft to the spin- 
dles, the driving pulleys on the spindles not 
averaging over 23” diameter. In looking 
over five different makes of gang drills I 
find that the average for the length of the 
lower boxes on the spindles is but 2,” 
In my judgment, this length should be 
doubled. I can see no possible reason for 
not making them of this length, as, besides 
the pull of the belt, there is generally a 
high speed, as well as the eccentric motion 
of a drill, counterbore, or facing tool, 
which is almost impossible at times to make 
run perfectly true. 

Another thing I noticed in my examina- 
tion of the drill, is that those fitted with 
brass or composition boxes, although not in 
use aS many years and doing work not any 
harder for the machine, are twice as badly 
worn as those having cast-iron or babbitt 
metal boxes. 

I have never seen any gang drills with a 
table stiff enough, or the elevating slide 
under the table wide enough, where there 
are more than three spindles, as the same 
patterns are generally used (with the ex- 
ception of the spindle head and table) for 
any number of spindles. This makes too 
much overhang on the table. In no case 


should the elevating slide be narrower than | 


the extreme distance the spindles are apart, 
asin sketch A, Fig, 1, (page 4.) Asa general 
thing the tables can be made much stiffer 
with the same amount of metal by a judicious 
system of ribbing. The ‘ anvil principle” 
is not necessary in this case; all that is re- 
quired is stiffness. As there is no vibra- 
tion to overcome, or rather prevent, and as 
the gang drill is made for rapid working, all 
moving parts should be as light as possible 
consistent with strength. 

The stop or depth gauge should be as 
near under the center of the ele- 
vating slide as possible, and should 
be as rigid as it can possibly be 
made, so that no deviation from 
the standard depth to which the 
tools are adjusted will occur. This 
is necessary, as it is often required 
to face or counterbore to the fraction 
of the thousandth part of an inch. 

Many drills are made having the 
depth stop so far away from the 
center of the elevating slide that a 
little more or less pressure on the 
hand or foot lever will often vary the 
distance considerably, making the 
drill subject to the feelings of the 
workman. 

If made as per sketch B, Fig. 2, the 
(page, 4) variation from this cause is 
brought to a very slight amount, as 
in this case there can be nothing 
more than the elongation of the 
stop rod. 

As mentioned before, one of the greatest 
faults of the present style of gang drill isin 
the arrangement of the belting driving the 
spindles. I would make the belt from the 
horizontal driving pulley shaft continuous 
around all the spindles; this could be ac- 
complished by using a round belt, and 
placing the upright idler drum at an angle 
to the spindles, so that the belts would run 
straight on the leading side. This arrange- 





| ment would do away, in a four-spindle drill, 

| with five lacings, and four short belts. 
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Improved Plumb Bobs—Improved Ad- 
justable A1bor. 








Fig. 1 of the accompanying cuts repre- 


|_ wheels to be used in the lathe, and is so 
| made as to receive saws or wheels having 
| different sized holes. 

| This is accomplished by turning a recess 
|in the fixed flange, 


| 


| which is shown detached, can enter. 


sents an arbor fcr small saws or emery | nae j 
| this sterling institution should be increased. | 





to use much better gears than formerly, and 


it seems not improbable that there may be a 


|return to the use of gears for such pur- 
| 
poses. 
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Cooper Union bad a revenue last year of 
about $46,000 dollars, which was just about 
equal to the expenditures. The revenue of 
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An express passenger compound locomo- 


tive on Webb’s system is now being built by | 


Taking the size cf arbor designated by the | precisely similar to the compound engines 
Pee as No. 1, for instance, without the | now running the main line trains on the 
. . s | . 
pull of the belt, which is always in one| shel], the arbor is adap‘ed for wheels or! London and Northwestern. The two high 
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saws having } 
thimble in place with its largest end inside 
the fixed flange it becomes a 5-16 inch ar- 
bor, and by reversing the shell a $ inch ar- 
bor is had. By its use wheels having holes 
of various sizes can be driven, each having 
a bearing on the arbor from side to side in- 
stead of on one edge of the hole only, as in 
the case when conical bearings are used. 

They are made in four sizes, ranging from 
; inch to } inch of steel, with finished and 
hardened nuts. 

Fig. 2 shows the appearance and construc- 
tion of a brass plumb bob, which contains a 
reel on which the line is wound. 

As shown, the axis of the reel is vertical, 
and it is turned to wind or unwind the line 
by means of the knurled cap at the top. 
The line passes from the reel through the 
small bent tube shown, and thence up 
through the center of the reel to the ring. 

The friction upon the reel is sufficient to 
prevent its unwinding by the weight of the 
| plumb bob, so that any desired amount of 
line may be unreeled and the bob supported 
at any desired height. It has a steel point 
which the makers state is screwed into 
place and turned off, thus securing its ac 
curacy. It presents a very neat appearance 
and weighs 14 ounces. 

The makers of these tools, Frasse and 
Co., New York city, put up a set of 14 


plumb bobs of various sizes, weighing from | 


2to 16 ounces in a velvet lined tray (Fig. 
3) for mechanics and surveyors. 


Fia. 3. 


includes one of the improved bobs with 
reel, the others being plain with screw caps 
and steel points. 
— <> 

In England the practice of transmitting 
power from engine to shafting, has seemed 
likely to be almost entirely superseded by 
rope driving. 


improved machinery for cutting the teeth 
of spur gears of large size, they are enabled 


Apsvu 


inch holes; by putting the | 


PLUMB* 


Now, however, by the use of 





STABLE ARBOR. 
pressure cylinders, 14’’ by 24’’, are outside 
connected and actuate the hind drivers, 
while the single low pressure cylinder is 
30” diameter, and 24’ stroke, and is inside 
connected to the main drivers. The two 
pairs of drivers are not coupled, and are 75” 
diameter. The boiler pressure is 175 pounds 





Fia. 2. 


|per square inch. 


PitumsB Boss. 


This locomotive is in- 


into which the shell, | Beyer, Peacock & Co., Manchester, for the | 
| Pennsylvania State Railroad. 


tions. There seems to be some curious 
opinions in societies of this kind that crop 
out in the offering of a few dollars to some 
one who will make a great invention and 
then give it away, but that sort of thing is 
not being done to any great extent nowa- 
days 
ORR = — 


LETTERS FROM PRACTICAL MEN, 





Shorter Hours for Marine Engineers. 
Editor American Machinist: 
I note an article in the last issue of your 


It will be| P®per in which you state that ‘‘the marine 


engineers of New York and vicinity are 
moving for higher pay.” While no doubt 
this may be true in individual cases, let me 
assure you that there is no combined move- 
ment to attain that much-desired result, but 
the Marine Engineers’ Association have pre- 


pared and presented to Congress a bill 
limiting or regulating the hours that a 


marine engineer shall remain on duty. This 
bill has met with much favor, and no doubt 
will become a law, as we only ask that our 
hours of labor sball not exceed 12 in each 
24 hours. 
ASPINWALL FULLER, 
National President Marine Engineers’ Asso- 
ciation, 287 Hudson st., New York. 


Tests of Materials, 
Editor American Machinist: 
Reviewing John Coffin’s paper on Car 
Axles, read before the American Society of 
Mechanical Engineers, brings up an odd 





notion which I have been pondering over 
for a long time, and the results of his treat- 
ment of this particular piece of structural 
steel makes it possible to test the value of 
my notion in a conclusive manner. 

But, first, I should like to suggest a meth- 
od of testing axles, more extensive, so far 
as I know, than any that has yet been ap- 
plied. 

As appears from Mr. Coffin’s paper, axles 
treated inthe way he describes now stand 50 
blows of the drop as well as axles direct 
from the forging will, five. If, as the test 
would indicate, the axles are ten times as 
good as those heretofore made by the same 
company, and which the Pennsylvania R.R. 
have been in the habit of throwing out after 
a given number of train mile tons work, 
then the question naturally arises, will they 
stand ten times the duty that has heretofore 
been considered the safe limit? ‘To settle 
this as conclusively as can well be done, I 
would suggest this plan: Take 100 of the 


tended for experiment, in order to compare treated axles, and test to destruction five 
with the best American locomotives.— 7’he | #Xles, selected indiscriminately, then run 
| 


Engineer and Iron Trades Advertiser. 
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| the remaining 95 to the limit of use now 
|considered safe. Then take the first five 


| The Italian Society for the Advancement | that reach the limit, and test them to de- 


Boss in TRAY. 





This set| of Electrical Science offer a medal worth | struction, and if the number of blows this 


second five stand showa marked 
falling off, continue the 90 in use, 
say half as much longer, and so 
on, destroying five axles at a time 
until the whole one hundred are used 
up and in this way not only deter- 
mine the safe limit, but also whether 
the line of deterioration by use isa 
straight line or a curve. 

It would seem from the work 
done, as reported by Mr. Coffin, 
that the product is absolutely re- 
liable, and that, except from the 
fact that flaws may exist, there is 
no need to subject the axles to any 
test whatever. If this is true, the 
test must be nearly useless, from the 
fact that there is only one chance in 
a hundred that they will take the 
axle with the flaw for the test axle. 
In view of this, would it not be a 
better plan to test every axle enough 
to determine whether there is a flaw 





about $150 for the best paper on electro- | or not? 


magnets, considered with a view to tbeir 
We imagine that | only 50 blows of the drop, and each axle be 


application to dynamos. 


Assume that the safe limit of the axle is 


the man who is fortunate enough to devise | given two, would not this, in a large ma- 
anything new and of value in this respect | jority of cases, detect the flaw, if one ex- 
named can make a good deal more than|isted? And if none appeared there would 
#150 out of his invention, and hence will be nine times the endurance left in the axle 


not be likely to give it away. 


There may | that is now supposed to exist in the un- 


be some “best” paper presented, but it is | treated sort. 


not likely to contain any startling revela- | 


Carrying this idea to its natural conclu- 
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sion, how much worse would the practice 
be if every piece of bridge structure that is 
subject to tension was strained to a point 


just beyond the elastic limit, than the 
present practice of allowing a factor of 


safety of five or six, for fear there may be a 
flaw in the stock which cannot be detected 
by observation ? 

Unless stock of all kinds needed for 
structural purposes can be made with the 
absolute certainty that flaws do not exist, 
and if straining work to a point just past 
the elastic limit will determine to a certainty 
that no flaw does exist, then it would seem 
that a factor of safety of three, when it is 
known that the material is perfect, would 
be better than a factor of six, with no 
knowledge of what uncertainties might be 
cencealed. The whole thing turns on this 
poict: Will a piece of metal, when once 
strained beyond its elastic limit go to pieces 
particularly more rapid than if not so 
strained ? Joun E. Sweet. 


Slag in the Cupola, 
Editor American Machinist: 


In reading over your ‘‘Questions and 
Answers” column, Feb. 18, I noticed that 
G. P., of Norwich, Conn., writes that 
he has more slag when the tap hole is 
too large, and that L. C. Jewett says the 
slag is there the same, whether the hole is 
large or small. 

I find in my experience that the blast has 
a great deal to do with it. If G. P. will 
notice his blast in furnace he will find that 
the wind varies. Now, if he will notice, he 
will find that on the day he has the most 
slag he has the most wind, and he will 
find by gauging he has too much. If you 
are using good clean iron every day, and 
have a great quantity of slag to-day and 
not very much to-morrow, it is the blast 
that is the cause. Too much wind makes 
slag. J. H. DENEEpP, 
Foreman Stiles & Parker Press Co., Middle- 

town, Conn. 


Transmission of Heat Through Thick 
and Through Thin Plates. 
Editor American Machinist : 

There is a popular idea, even among ex- 
perienced engineers, that the thickness of 
metal in a boiler has a decided effect on the 
rate of evaporation—thin metal transmitting 
the heat of the fire more rapidly than does a 
thicker, material. For example, here isa 
statement taken from the catalogue of a 
well-known water tube boiler : 

“The thick plates necessarily used in 
ordinary boilers, in the furnace, not only 
hinder the transmission of heat to the water, 
but admit of overheating, and even burning 
the side next the fire, with consequent 
strains, resulting in loss of strength, cracks, 
and tendency to rupture. Water tubes, 
however, admit of thin envelopes for the 
water next the fire, with such ready trans- 
mission of heat that even the fiercest fire 
cannot overheat or injure the surface.” 

Another example of the same idea is 
found in one of the numerous technical 
‘‘Catechisms” which are offered to engineers. 
It is as follows: ‘‘The advantage of thin 
tubes is that the heat inside of them is 
conducted to the water outside more rapid- 
ly than it would be through thicker metal, 
which is important when combustion is so 
rapid as it is in locomotive boilers.” 

Of course there must be some foundation 
for this idea, and it seems to be derived from 
Peclet’s experiments, the law established by 
that experimenter being given in D. K. 
Clark’s ‘‘Rules and Tables,” as follows: 

“The flow of heat which traverses an ele- 
ment in a unit of time is proportional to its 
surface, and tothe difference of temperature 
of the two faces perpendicular to the direc- 
tion of the flow, and is in the inverse ratio 
of the thickness of the element.” 

The foregoing quotations present, it is 
believed, a fair and full statement of the 
views entertained by the advocates of thin 
plates for boiler construction, with the au- 
thority for those views. It is now in order 
to give the other side of the question. 

Peclet’s experiments are ably discussed 
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Steam Engine,” and, as frequently happens 
in such cases, the reasoning of the latter has 
thrown new light upon the conclusions to 
be drawn from the experiments. After an 
analytical discussion of the subject, Prof. 
Rankine adds: 
“The external thermal resistance of the 
metal plates of boiler flues and tubes, and 
other apparatus used for cooling and heating 
fluids, is so much greater than the internal 
thermal resistance, that the latter is inappre- 
ciable, in comparison, and, consequently, 
the nature and thickness of those plates has 
no appreciable effect on the rate of conduc- 
tion through them.” 
Experimental proof is always valuable in 
the determination of any question, and, 
fortunately, such proof is available in the 
present case, the experimenter being Prof. 
Walter R. Johnson, well known as an expe- 
rienced and careful observer. A work by 
Prof. Johnson, entitled ‘‘Notes on the Use 
of Anthracite in the Manufacture of Iron, 
with some Remarks on its Evaporating 
Power,” contains the following passage : 
‘Mr. Parks lays considerable stress upon 
the thickness of metal of which a boiler is 
composed, as influencing the rate of 
evaporation, and also on the temperature 
of combustion, as affecting the durability 
of boilers. In regard to the former of these 
points, I may mention that my own experi- 
ments on iron of different thicknesses, from 
sy to 4 of an inch, and those of Mr. Hayes, 
from 4 up to 1 inch, prove that within these 
limits, which are, in both directions, far 
beyond the requisitions of the steam boiler, 
no sensible difference will be produced in 
the evaporative effect of fuel. And with 
respect to the second point, I would refer 
to the fact, first established by my experi- 
ments, published some years since in the 
American Journal of Science, and since re- 
produced both in England and in this 
country, that, so long as waiter is in contact 
with iron under atmospheric pressure, the 
metal will not receive a temperature much 
more than 100° Fahrenheit above the boil- 
ing point ; for, from 312° to 324° is reached 
the temperature of maximum vaporization— 
arate of generating steam far beyond the 
practice even in locomotive engines.” (Itis 
to be noted that this was published in 1841.) 
The above quotations, to say the very 
least, throw considerable doubt upon the 
positive statements about the effect of thick 
plates} and, unless the advocates of thin 
plates can offer proof to overthrow the 
analytical and experimental results of Pro- 
fessors Rankine and Johnson, it might be 
well for them to be less dogmatic in their 
assertions. The subject is an interesting 
and important one. Perhaps some of your 
readers can furnish additional facts or data. 
New York. Ricuarp H. Buet. 


An Alr Pump Difficulty. 

Hditor American Machinist: 

I have noticed, for the past seven years, 
as a constant reader of your (to me) highly 
valued paper, the courtesy with which you 
answer questions on mechanical subjects. 

I am in trouble, and would like, if possi- 
ble, to receive light. Will you please give 
your readers a chance to solve the following 
problem, as some of them may at some 
time have been in my fix, and came out all 
right: A short time ago I overhauled three 
Westinghouse air pumps—boring out cyl- 
inders and renewing all movable parts. 
Two of these worked well, running 
smoothly and compressing air rapidly. 
rhe third, however, sent me down a well 
the depth of which I have yet not been 
able to find. The circumstances are as 
follows: The pump, when given steam, 
started working a good even stroke each 
way, but had a pound on the bottom head. 
It will run 15 minutes before it can get up 
a pressure of 80 pounds. Right here is 
where the trouble begins. I have had the 
air cylinder eff three times to see that no 
waste or foreign matter kept the valves 
from seating. The second time I worked 
on this pump the valves were tested in this 
manner: The strainer was taken off and a 
piece of sheet rubber was held before air 





by Prof. Rankine, in his ‘‘Manual of the 
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tightly ; still the pump kept going just as if 
it was getting all the air it could draw. 
The rubber staying fast to air inlet assured 
me that receiving valves were tight, as any 
blow back would naturally have caused 
vacuum to cease, and the rubber fall to 
the ground. 

The discharge valves were next tested by 
taking down bottom head to air cylinder 
while there was 25 pounds pressure in pipes, 
and consequently against discharge valves; 
a lamp was held under lower discharge 
valve, but it was not leaking ; with a stick 
the top receiving valve was lifted; there 
could not be felt or heard any leak from 
upper discharge valve, so I concluded it 
was tight; the air was then allowed to 
escape by raising the bottom discharge 
valve. I then thought in this line: Valves 
tight and proper lift the pump does not 
slack down, although all possibility of its 
getting air is cut off. Conclusion : Piston 
rings too loose; so they were taken out and 
pened ; result, no better. A newand larger 
pair of rings were put in, and before the 
cylinder was put up to its place this piston 
was shoved down about seven inches; 
water was poured into the cylinder and let 
stand for awhile. A leak of 20 to 25 drops 
per minute was all; this I considered a quite 
good result for piston packing, such as is 
used in air brake cylinders. I now had big 
hopes; put everything upright, after, of 
course, first removing the water from the 
cylinder. The pump was tried, but found 
no better; now-I was beaten. I gave the 
pump a bucketful of potash and several 
buckets of water, all of which went 
through the pipes all right, showing that 
they were open. A close examination was 
then made for leaks of any kind; every- 
thing was tight. 

Now what I wish to know is, what is the 
trouble, or where to look for defects? To 
me at present it seems like a mechanical 
impossibility for a pump not to work when 
it is tight everywhere and gets free admis- 
sion to the air. 

The engine on which this pump is has 
gone on another division of the road, so I 
cannot trace the difficulty now, but would 
be glad to hear from some of our bright air 
pump repairers. ©. A.IG, 


Milling versus Planing. 
Editor American Machinist : 

Mr. F. L. Johnson makes some statements 
in his remarks on the ‘“ Relative Cost of 
Milling and Planing” that seem rather 
broad. For instance, he says, ‘‘ Any work 
that can be done on a planer can be done as 
quickly and as cheaply as on a milling ma- 
chine.” 

In this statement Mr. Johnson is certainly 
wrong, unless he considers plain surfacing 
the only proper planer work, and all irreg- 
ular and complicated forms proper milling 
machine work. 

We have a double-head milling machine 
that runs two 14” face mills at a feed of 
13” per minute, on cast-iron, cutting full 
width, or 42 square inches of surface finished 
per minute. While Mr. Johnson can get as 
much work out of a planer as any one, I 
doubt very much if he can finish 42 square 
inches per minute on a planer. 

There is another advantage in the use of 
the double-head milling machine. After 
setting the machine for a certain piece, al- 
most any number can be put through with- 
out further measurements or setting. The 
gain in readily duplicating work, which is 
secured by the use of the milling machine, 
is one of its greatest advantages, especially 
as the milling machine will duplicate almost 
any form, however complicated. In this 
the planer fails entirely. It is true that 
the milling machine has been used on small 
work almost exclusively, but the time is ap- 
proaching when it will be used on almost 
all medium sized work. 

Mr. Johnson further says, ‘‘On general 
shop work, engine, sawmill and mining ma- 
chinery, where most of the work is heavy 
and plain, the rotary cutter cannot compete 
with the reciprocating one.” 

Some time ago I visited a large engine 





inlet; this the pump drew up and held 


shop, where all cross-heads, slide-bars, pil- 
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low-blocks, connecting-rods, connecting. 
rod brasses and straps were finished by mil]. 
ing, and where the economy was 80 manifest 
that several more double-head machines 
were being put in to do the remainder of 
the planer work on the engines. 

We are making a gang of six mills, 17” 
diameter, to do a piece of planer work, and. 
when completed, willl send a blue print 
showing cut taken, and the time on the 
planer and milling machine respectively, 
This I believe to be the only way to come 
to a fair conclusion. 

The chief reason, in my opinion, that ihe 
milling machine is not used more exten. 
sively on heavy work is this—the projer 
machine has not been put on the market. 

The average milling machine has a spine 
much too small, the table is too shallow, 
the bed is weak, the driving power fails on 
heavy cuts, and the feed is a complete fail 
ure. 

There are machines, however, which lack 
enough of the above features to show what 
may be expected when the milling machine 
is redesigned and adaptedto heavy work. 

We are getting out a cutter, with which 
I think it would be possible to mill 100 racks 
in less than 90 hours. It is a spiral mi 
17” long by 33” diameter, made from a solid 
bar of steel, and driven from both heads of 
a double milling machine. 

For milling racks the direction of feed 
would be across the rack instead of lonvi- 
tudinally, as in Mr. Grant’s case. Assuming 
the rack to be 1}”’ inches square, and the 
feed to be 2” per minute, the right kind of 
a man could make the 800 cuts in ten hours, 

Milwaukee, Wis. C. M. Conrapson. 
fce in a Steam Pipe—Domes on Boilers, 
Editor American Machinist : 

Over thirty years ago I had a steam pipe 
freeze up. It was a 4” pipe attached toa 
safety valve casting on shell of boiler. The 
boiler was domeless. The pipe ran horizon- 
tally about ten feet, and then turned down 
to the steam chest about four feet. On top 
of the chest was a slide throttle. The pip: 
was full of ice from the throttle to within 
three feet of the safety valve, with ninety 
pounds of steam. WhenI wanted to start 
I could not move the throttle. I took a pail 
and drew water from the gauge cocks and 
poured over the throttle box until it was 
hot. I then opened the throttle a very little 
and poured hot water on the frozen pipe the 
whole length of it, and in ten minutes the 
column of ice was smaller than the inside 
diameter of the pipe, and the steam rushing 
through thawed it so quickly that a man 
would not have time to get ‘ tired.” 

I have thawed out miles of frozen water 
mains, from 6’’ upwards, in this way. I hada 
small boiler on wheels; I would dig down 
to the pipe and drill a hole in it, say the 
size of a 3” gas pipe. I hada piece of }” 
lead pipe, with one end attached to the 
boiler. The other end I would insert in the 
hole, turn on steam, and keep the end of the 
pipe close up against the ice. The water 
would flow back and discharge through the 
hole. In this way I could thaw 100 ft.(50 ft. 
each way) without moving. No pressure of 
steam will melt the ice in the pipe if there 
is a cushion of air between the steam and 
the ice. If the air could be drawn off, and 
the pipe is in such a position that the water 
will run back, the steam at any pressure 
will soon melt it. 

About domes or no domes on boilers. In 
35 years’ experience I have handled all 
kinds. I prefer a dome ona single boiler, 
and a good sized drum on a battery of 
boilers. They should, of course, be well 
protected with some non-conducting cover- 
ing. It gives a storage for steam, and if 
you have to crowd the boiler it will carry 
water better. [ like a mud drum for several 
reasons. First, if properly set, it gives some 
heating surface. If it has a large neck you 
can wash everything into it, and get your 
scale, ete., out better. In the olden time, 
when boilers were made 28 feet long, and 
only a small hand-hole to work from, a mud 
drum came in handy. 

Many years ago, I set up a combined flue 
and tubular boiler to supply_an engine 36” » 
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36’, making 60 revolutions per minute, cut- 
off one third stroke. The boiler was eight 
feet diameter and sixteen feet long. The 
steam pipe was ten inches diameter, and 
connected to a manhole casting directly on 
the shell. The center of the steam pipe 
was about three feet above the water line. 
She would raise her water sometimes, and 





would pump two gauges of water out of} well a man of rare executive ability. This 


the boiler before I would have time to wink 
comfortably. Closing the throttle was the 
only way of breaking the syphon. We then 
put on a dome, and had no more trouble. 
Sill, neither a mud or steam drum are an 
absolute necessity. The dry pipe that Mr. 
Beaton speaks of was used many years ago 
by some locomotive builders, but after try- 
ing the holes on top, they changed them to 
the bottom of pipe, and thought they got 
drier steam L. C. MUNGER. 


Removing Iron Turnings from Babbitt 
Metal. 


Kditor American Machinist: 

If A. B. C. will melt his babbitt ina large 
ladle, he will find that the most of the iron 
turnings will be on top, and can be skimmed 
off, after which take a small raw potato, put 
onthe end of a stick and stir the metal. The 
moisture in the potato will cause the metal 
to boil and bring all the impurities to the 
top. C. A. Lawron. 

De Pere, Wis., 


Trouble with an Inspirator, 
Editor American Machinist : 


Being a subscriber to your valuable 
paper, any of your many readers would 
confer a favor by helping me in the follow- 
ing, which has puzzled me very much. 
Last spring I placed the engines in a barge 
for a friend of mine. As there was nothing 
but the pump for feeding the boiler, which 
was very inconvenient while laying at a 
dock, necessitating the working of the 
engine to feed the boiler, I advised him to 
get an inspirator, which we got and placed 
in position. On starting it up, while laying 
at the dock we found it to work admirably, 
but when running light at the rate of seven 
miles per hour, drawing six feet six inches 
of water, we find that the inspirator will 
not work. While running at the rate of three 
miles per hour, loaded, drawing seven feet 


of water, we find that it will work. The 
water pipe for feeding the inspirator is 
taken from a two-inch pipe which goes 
through the bottom of the barge, which is 
flat-bottomed, and stands four feet high, 
forming a stand pipe, the connection being 
made three feet down from top of stand pipe. 
The feed pipe proper to inspirator is one 
steam pipe to inspirator 
three-quarter inch diameter. The inspirator 
also fails to work if the barge is rolling 
The feed water for the feed 


inch diameter; 


much in a sea. 
pump is taken from the same stand pipe. 


Can any of your readers explain the 


cause of the inspirator failing to work ? 
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J.D. Campbell, for some years general | 


this city, has been promoted to the position 
of superintendent of transportation on the 
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should pay the commission, rather than the | can be better studied. It is also convenient, 
/man who sells the boiler, engine or pump. 


when indicating compound engines, as the 


| As it is now, there isa good deal of un-| exhaust line of the high pressure cylinder, 
foreman at the elevated railroad shops in| certainty in the mind of the builder as to 


whether the boiler inspector’s influence was 
of any value. 


The inspector may recom- 


same roads. Mr. Campbell is one of the best | mend the boilers of a half dozen builders, 


| 
i | 
latter qualification fits him for his present | 


position, which he is sure to fill with satis- | 
faction, but it seems, in a mechanical sense, 

too bad to remove a man of his ability from 

the mechanical department of a railroad. 
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Boiler Inspection. 








By Jesse L. Camric. 





| 
Writing for a paper must be a business, | 
and one that must be learned as other kinds | 
of business are learned, before a man can | 
expect to make a success of it. But I have | 


observed that the thing we care most about, | 
after all, is what the man has to tell, or the 





there are things about boiler inspection that 


without expecting to do it in anything like 
an attractive manner. 

My mind has been directed to the above 
subject by the persistent importunities of 
certain agents, and a special remark from 
one, who said he hoped a certain boiler 
would ‘‘blow up,” as it would put thousands 
of dollars in the pockets of his company. 
Referring to a boiler (I think in 
some place in New York State) 
which exploded last summer, he 
said it had led to their writing 
policies to the extent of a half 
million of dollars. 

Cogitating over this remark, the 
thought occurred: If the agent was 
so anxious for an explosion, how 
anxious would the inspector, work- 
ing for the same company, be to 
prevent it? 

Some recent reports in the papers 
set forth the fact that a certain boil- 
er insurance company has a large 
surplus on hand and has doubled 
its capital stock. Why a company 
who has a large surplus need to in- 





railroad mechanics in the country, and is as|the one who pays the largest commission, 


or none at all, and demand the commission 
all the same. 
got to pay or the inspector will knock him 
out altogether. It is true that it is not the 
fair thing to do to condemn a system or 
practice without suggesting a better one for 


its place, and I have nothing better to sug- | 


gest than that the insurance companies in- 
sist that their employes get the pay for 
their advice from those who receive the 


| benefit of it. 


Brown’s Indicator. 


This indicator consists essentially of a 
pressure chamber in which is removably 
secured a metallic spring diaphragm; to 


forked-shaped piece supporting a torsion 


steel, passes through and is secured to a 
multiplying lever, at one end of which 
is a ball and socket joint to which is se- 
cured the parallel motion. The other end 
of the multiplying lever is adjustably 
mounted in a second torsion bar, which is 
similar in construction to the bar mentioned. 
These torsion bars are a special feature of 




















crease its capital stock—unless it is 
to make the dividends look smaller 
—-would seem a sort of mystery to 
men not conversant with the 
insurance business. But what 
does this large surplus mean? That 
those who insure with the company, 
and meet with a loss, will be paid, 
which is good. It also means that 
those who have insured with the company 
heretofore have paid a great deal more than 
it was worth, which is bad. 

I remember of having read years ago 
about an association somewhere in England, 





(Manchester if I recollect correctly) where 
boiler users combined to prevent boiler ex- 
plosions, and after a long number of years, 
and with hundreds of boilers in use, no ex- 
plosions had ever occurred. Is not this a 


Duncan MoFartane. 

[In our experience in such matters your 
stand pipe is altogether too small. When 
the barge is in motion the conditions are 





much the same as if you projected a stream 
of water across the open end of the pipe, 
the tendency being to prevent the water 
from rising in the pipe as fast or to as great 
a height as it otherwise would. It also 
makes the rise of water in the pipe unsteady. 
The pipe clear through should be larger, 
but the fact that you can feed when draw- 
ing 7 feet of water, and hence have a larger 
body of water in the stand pipe, indicates member, it was their practice to give 
the probability, that if you increase the size | thorough inspection both of boilers and en- 
of the pipe in the barge to 4 inches, or| gineers. 

better still, to 6 inches, you would be able to | ‘ SE ee Pay Serene eee Ee Fe 
use your inspirator. If the pump fails once| pojjer insurance that seems to need some 
ina while a stroke, to get a full supply of | sort of vamping over. The agents to a cer- 
water it will go on working, while such a) tain extent, and the inspectors to a large ex- 


failure will be likely to stop the inspirator. ] | tent, have opp°rtunities to gain a first-rate 
- ie 


knowledge of different builds of boilers, en- 

Just now it seems to be the powder mill| gines, pumps, injectors, etc., and that 
that is dealing destruction around. It) knowledge ought to be of value to those 
would be a very good idea, indeed, if| about to purchase such things. No doubt 
powder mills could be put under a better) they are often consulted on those points, 
system of inspection. About one explosion | and give valuable advice, and when this is 
a day appears to be the average lately. |done, the man who receives the benefit 


better plan ? 


boilers explode, contrary to what at first 
sight would seem to be the fact, while in 
the case of the Manchester (if it was the 
Manchester) association, it proved to be to 
their interest to prevent explosions. If I re- 








Brown’s INDICATOR. 


this indicator, and by their use friction anc 
lost motion are eliminated. 

It will be noticed that the first frictior 
joint is at the end of the multiplying lever, 
and as to this joint the motion of the dia- 
phragm is transferred without error or fric- 
tion, we may consider it as a point corre- 
sponding to the piston in piston indicators, 
and the only possible friction in the mechan 
ism of this part of the indicator is in the 
parallel motion. 


The remark of the agent above quoted | The torsion bar at the end of the multi- 
shows conclusively that it is to the interest | plying lever is held in an adjustable slide. 
of the boiler insurance companies to have | This slide is graduated on the side to the 


various scales used, and to change from one 
scale to another it is only necessary to ad- 
just this slide. As all of these adjustments 
are by clamp joints, no lost motion is intro- 
duced by their use. Tnis construction ap- 
pears to be a novel one, and it is evident 
that no binding or friction can occur. 
Directly over the center of the diaphragm 
is an adjustable stop. The office of this 
stop is twofold. First, it offers a stop in 
case of excessive pressure. But it is intro- 
duced for a different purpose, namely, to 
show the action of the exhaust valves to 
better advantage. To accomplish this the 
stop is screwed down until it is nearly in 
contact with the diaphragm, and, of course, 
limiting the diaphragm motion. It will 
thus be seen that the lower portion of a dia- 
gram may be taken to a greatly enlarged 
scale, from which the action of the valves 


The builder knows he has | 


and the steam line of the low-pressure cyl- 
| inder can be taken to the same scale, when 
|a quick comparison can be made. The 
| space in the pressure chamber is made quite 
|small, so that very little steam is required 
to fill it. 

| The drum is of the usual form, and is 
|placed directly over the center of the dia- 
'phragm. This arrangement makes the in- 
| dicator compact and symmetrical, and of 
light weight. 

| In the arrangement of the mechanism in 
connection with the diaphragm, it is seen 
| that the motion of the diaphragm is entirely 
|independent of the scale used. It is cus- 
| tomary,when indicating high-speed engines, 
to use a stiff spring, with a consequent re- 
duction of the height of the diagram taken; 
this, of course is not desirable. With this 
/arrangement a reduction of the size of a 
diagram is only necessary at extremely 
high speeds, as, we are informed, an appli- 
cation of the indicator to engines varying in 


| 


ideas he has to advance—and so, thinking | the center of this diaphragm is secured a | speed from 50 to 350 revolutions per minute 


shows thatit makes but very little difference, 


ought to be said, I shall try to say them, | bar ; this torsion bar, made of tempered | so far as the smoothness of the diagrams 


| go, whether the card is one or two inches in 
|height. It is to be understood that the dia- 
| phragms are made to read as correctly as 
| the best indicator springs of other form. 

The indicator is provided with an im- 
proved ‘‘lead” pulley, adjustable pencil 
stop, etc., and is adapted to be attached to 
the engine in the usual manner. 

It is proposed to use a parallel motion 
made of aluminum, with joints of steel, 
hardened in the usual manner. 

The inventor of this indicator is W. F. 





Brown, 21 Harkness street, Providence, 
Ree 
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Literary Notes. 
THE ENGINEER’S CATECHISM. A PRACTI- 


cal Treatise for the use of those in charge of 

Steam Plants. By George L. Fowler. Published 

by the American Railway Publishing Company, 

New York. 

Engineers’ catechisms have been some- 
what numerous of late, still we think there 
is room for this little book. The author 
has gone about his work in a _ practical 
manner, and has shown his good sense by 
not propounding useless questions for the 
sake of showing his ability to answer them. 
The book is not, we assume, calculated to 
instruct experienced engineers, so much as 
to assist those who have not had very ex- 
tended experience in the mysteries of caring 
for steam plants. The price of this book is 
only 50 cents. 


LITHOGRAPHERS’ DIRECTORY. A DIRECTORY 
1 for Lithographers, Photographers and all allied 
arts and trades in the United States and Canada, 
Mexico and South America. 
1) This Directory is said to contain a com- 


plete list of the latest procurable addresses 
of all firms in any respect connected with 
lithography, photography, or the graphic 
arts or allied trades in the United States, 
Canada, Mexico, and Central and South 
America. We should think it would be a 
valuable work of reference to those interest- 
ed in such matters. It is published by the 
Lithographer Publishing Co., 12 Center st., 
New York, and sold for $3.00. 


The St. Louis Lwmberman is the name of 
a new monthly paper devoted to the lumber, 
saw-mill and wood-working interests of the 
West and South. It is published by the 
Journal of Commerce Co., St. Louis, Mo., at 
one dollar a year. The first number pre- 
sents avery creditable appearance, and is 
full of matter of interest to those in the 
lines of business it covers. 


The Shoe and Leather Reporter Annual for 
1888 is a book of more than 500 pages, con- 
taining a directory of the tanners, boot and 
shoe manufacturers, dealers in boots and 
shoes, leather findings, hides, skins and 
wool, and shoe machinery of the United 
States, and the principal ones of the Cana- 
das and Europe. For those in these lines 
of business it is doubtless a valuable book. 
Published at 17 Spruce street, New York, 
by the Shoe and Leather Reporter, 
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The Advantages of Skilled Inspection. 


During a recent conversation with a 
gentleman who has invented and is intro- 
ducing a new device for the improvement 
of steam plants, he mentioned the pleasure 
and satisfaction experienced by him in deal- 
ing with men capable of discrimination in 
such matters, as contrasted with the annoy- 
ance often experienced in doing or attempt- 
ing to do business with those not so well 
qualified to judge of the merits, absolute 
and comparative, of his invention. 

This invention, which, by the way, isa 
very good one, is, from its nature, most 
readily understood and appreciated by those 
who understand the principles governing 
the generation and use of steam. When 
such a man is encountered he only needs to 
be shown that the device will perform 
certain functions for which it is designed, 
and is so constructed that it will infallibly 
continue to perform them, to convince him 
of its utility; the advantage to be derived 
from the performance of those functions 
being as well understood by him as by the 
inventor himself, no discussion upon that 
point is necessary, and no fear of being 
swindled stands in the way of doing busi- 
ness. 

In decided contrast to this is his experi- 
ence with owners or managers not familiar 
with the principles involved, and who, in 
their innocence, have been repeatedly de- 
ceived by extravagant claims made in be- 
half of various devices, which afterward 
proved to be of little or no practical utility, 
and where the prejudice naturally resulting 
from such experience had to be encountered. 
Not being capable of discriminating be- 
tween the good and the bad in engineering 
matters, they naturally placed his device in 
the same category with those by which 
they had in the past been disappointed, with 
the result, frequently, of depriving them 
selves of decided benefit, and our friend of 
business which he was justly entitled to. 

With large concerns employing engineers 
regularly, or who make it a rule to refer 
such matters to competent consulting 
engineers, no trouble whatever was en- 
countered—such men taking the whole 
matter in hand, deciding as to the advisa- 
bility of adopting it, its proper application 
to their particular requirements, whether or 
not it was worth the price asked for it, and 
furnisbing correct and complete data for the 
guidance of the makers inadapting it to the 
particular case. 

There is no doubt whatever of the ad- 
vantage to be derived by the employment of 
competent men to investigate such matters 
in the interest of the purchaser, but the ad 
vantage to those who seek to introduce 
new inventions of merit, is not so often 
considered. We believe it to be a good 
practice, beneficial both to those who sell 
and to those who buy, and that its more 
general adoption would result in far less 
dissatisfaction and trouble between manu- 
facturers and their customers. No one 
seeking to introduce a new engineering in- 
vention should hesitate to have it investi- 
gated by an engineer of well-known ability 
and honesty, and a refusal to submit tosuch 
examination might be taken as very good 
evidence that the device would not bear it. 

. a : 

The report of the Board of Mediation and 
Arbitration of the State cf New York is 
largely taken up with an argument to the 
effect that the State should interfere to pre- 
vent railway employes from leaving their 
positions, because ‘f they do so it is likely 
to incommode the public. It is claimed 
this would be only right because the State 
holds railroad corporations to an account- 
ability for failing to furnish the public with 
reasonable facilities. 

The State does not nor cannot exact an im- 
possibility of a corporation, which is some- 
thing the officers of the board seem to forget. 
Moreover, the State has surrendered noth- 
ing to the men in consideration of their 
working for a railroad corporation, but it 
has given certain rights of the people to the 
corporation. Of course any talk of com- 
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pelling operatives to continue working’for a 
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railroad corporation is without sense, unless 
slavery is to be re-established. But there is 
no question that the quitting of a large pro- 
portion of the men on a railroad is likely to 
seriously inconvenience the public; hence, 
if some means of settling all such disputes 
by arbitration could be brought about by 
the force of public opinion, it would advan- 
tage the public, and probably benefit both 
the railroad corporations and the employes. 
Public opinion, based on principles of even 
justice, can do a good deal in this direction, 
but if it were possible to legislate men into 
holding positions in railroad operating 
against their will, the service would quite 
likely be highly unsatisfactory, as well as 
extremely dangerous to the traveling public. 


——_-+—____ 


We publish elsewhere jn this issue a com- 
munication in regard to boiler inspection. 
The communication is from a man who has 
facilities for observing that which he writes 
about, and hence is entitled to considera- 
tion. We have no reason to doubt avy 
statements he makes, but at the same time 
it is due to ourselves to say that we do not 
believe that the management of boiler in- 
surance companies would for a moment 
countenance such action on the part of their 
agents as is detailed, and hence, no doubt, 
they would, in every instance, be glad to 
have their attention called to the matter. 
Practice that is not right nor defensible is 
likely to creep into any large business, and 
the surest way to bring about a reform in 
abuses is to point them out. 

—_——— 

To a few individuals in this country there 
isa fascination about lawlessness that is 
hard to understand. For example, Theodore 
Roosevelt, in the Century, in an article in 
which the cowboy plays a promivent part, 
extols him at the expense of people who at 
tend to their own affairs without troubling 
their neighbors. After stating that the cow- 
boys ride ‘‘their horses into the saloons, 
firing their pistols right and left,” which he 
says is the effect of ‘‘ boisterous lightheart- 
edness ” and ‘‘ weeks of brutal dissipation” 
or the ‘‘villainous whiskey of the frontier 
towns,” he concludes: ‘‘ They are much 
better fellows and pleasanter companions 
than small farmers or agricultural laborers ; 
nor are the mechanics and workmen of a 
great city to be mentioned in the same 
breath.” 

This last declaration appears to be just 
a trifle strained, but the meaning is apparent 
enough. Our tastes and inclinations are 
doubtless largely a matter of education, and 
it is fortunate that the education of a large 
majority of the people is such that they will 
continue to see something more worthy of 
commendation in the behavior of industri- 
ous people who obey the law, even though 
they be ‘‘small farmers,” ‘ agricultural 
laborers,” or ‘‘mechanics and workmen,” 
than in that of those who defy the law as 
the result of ‘‘ weeks of brutal dissipatioa.” 
It is an excellent thing, indeed, that morbid 
sentimentality in this respect is not likely to 
become epidemic. 

Still, there are those who are influenced 
by such writing. It is hard to understand 
wherein it is any better than the dime blood 
and thunder novels of the present time, and 
being written by a man in Mr. Roosevelt’s 
position, and published in a magazine of 
the character of the Century, is likely to do 
infinitely greater harm. 

= ENR 


A series of experiments have been made, 
at the Rochefort arsenal, France, with a 
view to provide for the concealment of tor- 
pedo boats inaction. The apparatus used 
prevents the escape of sparks and fire, and 
it is said that it reduces the temperature of 
the smoke to 100°, at which temperature, 
instead of rising, it spreads over the surface 
of the water, concealing the boat. 
le ~ 

By a method, practiced in England, for 
making copper steam pipes, the copper is 
electrically deposited in the proper form, 
doing away entirely with brazing. ‘This 
has been done before, but the strength of 
the copper_has been destroyed. This difti- 
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culty is said to have been obviated, and 
copper pipes of great strength obtained. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and accordin 
to common-sense methods. 

Every question, to insure any attention, must invari 
ably be accompanied by the writer’s name and address 
If so requested, neither name, correct initials nor loca 
tion will be published. 


(92) J. R. Z., Jersey City, N J., writes 
Some of ourmen claim that an ice boat travel 
faster than the wind. I cannot believe this. Is it 
true? A.—Itis undoubtedly true that an ice boat 
may travel faster than the wind, when moving at 
an angle to the direction in which the wind blows 


(938) W. L., Reading, Pa., asks: 1. Is 
there any kind of fux which I can putin a cupola 
that will make hard iron soft? A.—No. If you 
want soft castings you must use such grades of iro 
as will produce soft castings. 2. In what book will 
I find how to mix iron?’ A.—American Foundry 
Practice, by Thomas D. West. 

(94) Inquirer, Atlanta, Ga., asks: 1. 
What is meant by the lap of a slide valve? A.—- 
See AMERICAN MACHINIST, Oct. 10, p. 2, 1885. 2 
What should be the proportions of steam ports to 
the diameter of cylinder? A.—See AMERICAN Ma- 
CHINIST, Sept. 5, 1885, p, 5. 3. Do the Corliss en 
gines have any lead? A.—Yes. 


(95) J. K. C., Kokomo, Ind., writes : 
Please state, to settle a dispute, what is meant by 
an engine running over or under? A.—Place your- 
self at the cylinder of a horizontal engine, looking 
towards the fly-wheel. If the top of the fly-wheel 
moves from you the engine runs over; if it moves 
towards you it runs under. 

(96) J. S., New York, writes: Please 
give me the general dimensions of a 2 horse-power 
vertical steamengine. The diameter of bore, length 
of stroke, size of steam and exhaust ports. A.—Di- 
ameter of cylinder, 3 inches; stroke, 5 inches; num- 
ber of revolutions, 300; mean effective steam pres 
sure, 50 pounds; steam ports, 4 inch x 144 inch; 
exhaust port, 4% inch x 14 inch, or less in width if 
the design of valve will allow it. See AMERICAN 
MACHINIST, Sept. 5, p. 5, 1885. 


(97) J. A. B., Hamilton, Ont., writes: 
I would like your opinion as to the comparative ad- 
vantages of gears or belting for transmitting mo 
tion from engine to roll train 7, 8, 9, 10, or 12in. 
train. Whichis easiest on engine and train, and 
why ? Which takes the most power? A.—The belt 
would probably be somewhat easier on the engine, 
and would consume a little less power than gear- 
ing, though we do not think there would be much 
difference in that respect. 


(98 ) C. A. D., Laceyville, Pa., writes : 
At the end of a 2% inch line shaft, 10 feet long and 
running 300 revolutions per minute, a saw-mill is 
attached, requiring say 40 horse-power. How much 
more power would it require to drive the mill if 
the shaft is extended 50 feet, the power being ap- 
plied at one end and taken off at the other, as at 
present? A.—There will be no difference except 
that due to the friction of the fifty feet of shafting, 


which should be only a fraction of one horse- 
power. 
(99) P. & M., write: Is there anything 


besides sand that brass can be moulded in? How 
can we get brass of a bright color when taken from 
the sand? Is it at all possible to get a cylinder 
clean without having a lot of sand holes on top 
when it is faced up. A.—L C. Jewett replies to 
these queries as follows: ‘‘ Brass can be cast in iron 
moulds if the casting is of such shape as not to 
bind in shrinking. Brass can be made bright by 
dipping in acid, as for example equal parts of 
sulphurie acid, nitric acid and water. A _ little 
muriatic acid helps it. To clean brass for dipping, 
remove all sand and keep free from grease or oil. 
It is better to rumble the brass in a wooden barrel 
immersed in water, after the sand is removed ; then 
dip in the acid, immersing for 30 seconds, then 
work in clean water and dry in sawdust. A sound 
eylinder, brass or iron, is obtained by having a 
well vented mould clean metal, well 
kimmed and poured warm.” 


(100) P. P., Birmingham, Ala., asks: 1. 
How and where could I best learn mechanical 
drawing? Iam a successful iron moulder, 26 years 
of age, but convinced that, without the knowledge 
of drawing, the only chance is to pound sand a life 
time. Would you advise me, at this age, to go to 
some school of that kind? A.—That depends upon 
circumstances. I[f you are so situated as to make 
it practicable to give up working at your trade. and 
take a regular course in a technical school, it would 
of course, be a good thing for you todo. But if 
you wish to learn drawing only, you can in most of 
the large cities find night schools where it is taught. 
Some are free, and others are taught by draftsmen 
who charge for their services. Or you can procure 
the back numbers and take up the study of the 
articles on this subject now running inthe AmeEri- 
cAN Macuinist, from which, if you have a fair 
capacity for such knowledge, you will be able to 
obtain a good acquaintance with the subject, 2, 
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What would be the time required to obtain a good 
knowledge, and what would be the expense? A.— 
The length of time required would be from one 
vear to four years, depending upon your present 
acquaintance with kindred subjects, your capacity 
for absorbing such knowledge, and the amount of 
time per day which you are able or disposed to 
devote to it. 

(101) W. D. Z., Philadelphia, Pa., writes: 
We have two boilers, either of which willdo the 
work required without forcing. Will we burn less 
coal by using one or both boilers? A.—As you state 
the case, our opinion is that you will burn the least 
coal by using only one of the boilers. 


(102) G. D., Midland, Mich., asks: 
What is the right angle for a globe valve face? A.— 
The angle formed by the face and a line drawn 
parallel to the center line of valve, we have always 
made equal to 45 degrees. Sometimes the purposes 
for which the valve is to be used will require a 
different angle. 

(103) C. H., Brooklyn, N. Y., writes: 
Will you inform a constant reader of your paper of 
some means of protecting the eyes from chips from 
the lathe? I have suffered much lately from them. 
A.—You can get glasses from any optician that will 
protect the eyes, but you will not be satisfied with 
them. Machinists must get accustomed to these 
things, and learn to “‘dodge’’ chips to the best of 
their ability. 

(104) L. D. P., Rochester, N. Y., asks: 
Will you please inform me as to the definition of 
the electrical terms, volt, ohm and ampere. A.— 
Volt—the standard unit of electrical tension, 
or electro-motive force. Ohm—the = standard 
measure of electrical resistance which is nearly 
equal to the resistance of a wire of pure copper .05 
inches in diameter, and 250 feet long. Ampere— 
the standard unit of volume of electro-magnetic 
currents. 


(105) W. H. B., Marion, O., asks: Can 
a left-hand thread be cut ona bolt with a right-hand 
die, and a left-hand thread tapped with a right. 
hand tap? If so, please explain how it is done, 
A,—Left-hand threads are sometimes cut by right- 
hand dies, but only as an accidental circumstance, 
which is of no practical value. We have never in- 
vestigated the causes of the phenomenon. We do 
not think left-hand threads can be cut with an 
ordinary right hand tap. 


(106) W. E. D., Middletown, Conn., asks : 
1 How much steam will it require to run an engine 
x 344”, 6 inch balance wheel, supposing the 
engine is built properly, with a D valve? A.— 
Your question is a model of incompleteness. You 
donot say whether you propose to run your en- 
gine at one or five hundred revolutions per minute, 
or with ten or one hundred pounds steam pressure. 
Assuming you run with 160 pounds steam pressure, 
and 300 revolutions per minute the consumption of 
steam will be about 100 pounds per hour. 


(107) A. B. C., ——asks: What should 
be the least dimensions of steam and exhaust ports 
for an engine having a cylinder 8x 8 inches, piston 
speed 400 feet, valve to have no lap; exhaust nozzle 
to be 1% square inches in area; average steam 
chest pressure 100 pounds per square inch? A.— 
Steam ports 34 x 634 inches; exhaust port 14% x 634 
inches. 2. What would be the available horse- 
power of the same? A.—About 45 horse-power. 
3. Would the common D satisfae- 
tory as any. A.—The D valve is the simplest, and 
if properly proportioned will give good results. 

(108) H. We: 
I have anengine 444” x 12” 
exhaust port 2144” x 44"; bridges 3¢’’; outside lap 
1g’: inside lap 144”. An automatic valve that will 
cut off from 0 to 3% stroke works on back of main 
valve. How high piston speed can I run this engine 
at to advantage, and what power canlI get with 
100 pounds of steam, economy of fuel not important? 
A,—Your valve and ports are not well proportioned. 
You have, for one thing, no more exhaust lead than 
you have steam lead, which will choke the exhaust. 
You might probably run at 400 feet piston speed, 
getting about 8 horse-power 


valve be as 


Fitchburg, Mass., writes: 
; steam ports 244" « 8¢’’- 


(109) H. S., Campbell Hill, [l., asks: 
Has anyone ever made tests of cast-iron, using bars 
which were cast large and ground to the size re- 


quired for testing? It seems tome that it might be 
of interest to note the difference, if any. Iam under 
the impression that there would be. —There 
have been tests made with cast-iron bars in the 
rough, for the purpose of ascertaining the strength 
of certain brands of cast-iron. The results of tests of 
the strength of cast-iron tabulated in scientific 
works have been obtained from cast-iron bars 
planed to size. We do not know of any reliable 
tests of the relative strength of finished cast-iron 
bars, and bars in the rough. 


(110) J. F. G., Chattanooga, 
writes: I have charge of a boiler of the following 
dimensions; length, 18 feet; diameter, 3 feet 3 
inches ; 5 flues § inches diameter ; brick stack 2 feet 
square inside and 35 feet high ; steam 
pounds. 1. Is that boiler large enough to supply 
steam for a A.—With a 
fairly good engine your half large 
enough. Your chimney would do very well if car- 
ried up, to a height of 60 feet. 2. Would it be of any 
benefit to put a steam drum or dome on the boiler ; 
A.—The boiler should have either a dome or a per- 
forated pipe from which to take steam. 3. Can you 


Tenn., 


pressure 60 


50 horse-power engine? 


boiler is about 


tell me of some reliable compound that will clean 
A,—There!} are 


boilers without injuring them? 
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compounds guaranteed safe and reliable, but not 
having tried them, we cannot recommend them 
(111) A. T. D., New Orleans, writes: I 
have recently put up three lines of shafting with 
hangers 8 feet 6 inches apart. Each line is about 26 
feet long, 111-16 diameter, runs at 125 revolutions, 
and drives three engine lathes and three hand 
lathes on ordinary manual training work. Are 
the hangers too far apart? A.—This depends much 
upon circumstances. If the power is taken off close 
to the hangers, or if the belts running to the lathes 
are so arranged that one will counteract the pull 
produced by another, then the distance named 
may do very well, but under ordinary conditions we 


should prefer to have them closer by about one 
foot. 2. Our planer is a 22 inch x 22 inch x 4 feet. 


Would "20 feet a minute be too fast to run it? A.— 
No; that is about the proper speed for general 


work 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 











Planed bevel gears. 
Link-Belting. 
Send for catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., 
New features on engine lathes, 
New features on drill presses, 
New features on shapers, 
New features on brass tools, 
Special bargains in tools taken 
in exchange for ours Lodge, Davis & Co. 
See special ads. pages 15 and 16, Lodge, Davis & Co. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 
Lamb Knitting Machine Co., Chicopee Fails. Mass. 
Machine work and pee making. Anderson 
Machine Works, Peekskill, N. Y. 
Light articles built gira by the American Sew- 
ing Machine Co., Philadelphia, Pa. 
The Improved Justice Hammer. 
& Co., Moline, D1, manufacturers. 
The Best Upright Hammers run by belt are 
by W. P. Duncan & Co., Bellefonte, Pa. 
-attern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Grant, see page 16. 


+ 


Chicago and N. Y 
Lddge, Davis & Co 
Lodge. Davis & Co. 
Lodge Davis & Co. 
Lodge, Davis & Co. 


Williams, White 


made 





Solid Nickel-Seated ‘‘ Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y 
R. Dudgeon, % 24 Columbia st., New York. Improv- 


ed Hydraulic Jacks and Rolle r Tube E xpanders. 

Light and fine machinery to order; foot lathe. 

Catalogue for stamp. E. O. Chase, Newark, N. J. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

For first-class automatic engines write to_ Wil- 
liams Engine Co., 447 North street, Baltimore, Md. 

“Bre idley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co. Syracuse, N. Y. 

‘*How to Keep Boilers Clean.” A book. mailed 
free, by James E. Hotchkiss, 120 Liberty st., N. Y. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st... Chie ago, Ill. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G.S. Woolman, 116 Fulton st., N.Y. 

Burnham’s New Improved Turbine; sold at cost of 
manufacturing and advertising. Address York, Pa. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Lib- 
erty st., N. Y. 

For the latest enpreress Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Gears, racks or ratchets, all sizes, cut or furnished. 
E. E. Garvin & Co., manufacturers, 139-143 Center 
street, New York City. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers 
Frasse & Co., 92 Park Row, N. Y 

Berryman Patent Feed Water Heater and Purifier, 
and the Economic Boiler Feed Pump. Benj. F. 
Kelley, 91 Liberty st., New York. 

Nicholson & Waterman, Providence, R. I., two 
48 in. horizontal boring mills; 5 in. cutting-off ma 
chines; 14, 16, and 30 in. engine lathes, 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa 

Mechanical drawing, calculations, ete., taught by 
mail; just what the young mechanic needs most to 
know. I. D. Boyer, 324 E. 3d street, Dayton, O. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Feb. 11, p10. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Quints’ Pat. Auto. Steam Engine Governor. Cor- 
respondence solicited from mfrs. of Throttle Goy’n 
Engines. Leonard & McCoy, 118 Liberty st., N. Y. 


Iron, brass and copper spooled wire is a neces- 
sity to the consumer anda great convenience to the 
trade, S. A. Smith, agent, 23 Canal st., Chicago, U1. 

Machinists’ sapeiiens, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, ete., in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 

Valves. T. Kieley, 11 W. 13th st.,N.Y. Send for des’n. 
_The Holly Manufac turing Company, of Lockport, 
Y., will send, on application, their pamphlet, 
illustr: iting pumping machine ry and reports of 
duty trials. 

Only a few more left, 
14cents at once and 
illustrated catalogue. 
Fulton street, New York. 

Por practical working drawings of macinery, call 
on A, K, Mansfield & Co., 280 Broadway, N. Y. Life- 
long mechanics ; one formerly R. R. superintendent 
eye Important references. 

.H. Hoffman, consulting engineer, 94 Liberty 
a 'N. Y. Mechanical engineering ‘in all its 
branches ; working drawings for the transmission 
of power by steam, water, air and electricity. 

New book on gears; Tables giving 3,094 diame- 
ters, with rules for calculation of movements of 
shafts, etc.; sent on receipt of P.O. Note; price, 50 
cts, Address C. B, Long, M. E., Worcester, Mass. 


therefore you should send 
geta copy of our 300 page 
Montgomery & Co., 105 
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Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
will please write to the manufac turers, E. E 
Garvin & Co., 139, 141, 143 Centre st., New York C ity. 


Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general —. By F. Dye. 8&2 pages, with 25 
illustrations. 12mo., cloth, $1. Send for c¢ atalogue. 
E. & F. N. Spon, 35 Murray st., N. Y 

Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding; if soiled 
we cannot use them ; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. Am. Ma- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 

Selling out—We are offering our entire stock of 
lathes, planers, drills, shaping machines, shafting, 
etc., at prices below factory cost, preparatory to 
closing our business in February. Send for list 
before purchasing your tools elsewhere, and save 
money. Fraser & Archer, 121 Chambers street, 
New York. 

‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram ; also the principles of 
econory. in operating steam pond and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 

“Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,”’ as heretofore sold by 
us, and mailed toany address at $1. 00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PusB’a Co., 96 Fulton st., New York. 

The series of articles by J. G. A. Meyer, on “ Prac- 
tical Drawing,”’ now running in the AMERICAN Ma- 
CHINIST, Should be closely followed by every stu- 


dent. They commenced with October, 23, 1886 
issue, and up to and including January 14, 1888 


issue, 41 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. AmeErR- 
ICAN MACHINIST PUBLISHING Co., 96 Fulton street, 
New York 

‘*Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 56 arti- 
cles have thus far appeared up to and including 
the January 21, 1888 issue. Copies containing 
these articles sent by mail to any part of the 

















U. S. or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., $6 Fulton street, New 
York 
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S. A. Fuller will open a steam laundry at Atlanta, 
Ga, 
W. ©. Quinlan will start a broom factory at 


Dalton, Ga. 

Broom handles are shipped from the United States 
to Australia. 

Cc. C Mengel & Co. 
Louisville, Ky. 


will build a saw-mill at 

H. Gunther & Bro. will build an iron foundry at 
Owensboro, Ky. 

A furniture factory will be built at 
by L. McManus. 

W. D. Young contemplates building a 
mill at Tallulah, Ga. 

The Union Lumber Company will build a mill at 
Arkansas City, Ark. 

The Meridian (Miss.) Car Works Company have 
applied for a charter. 

The Fork Shoals cotton mills, 
will add new machinery. 


Macon, Ga., 


planing 


Fork Shoals, 8. C., 


The Bonifay (Fla.) Manufacturing Company are 
building a large lumber mill. 

J. T. Harper will build and 
grist mill at Cerulean Springs, Ky. 

The Chestertown (Md.) Water Company think of 
putting up an electric light plant. 

The flour mill of G. T. 
burned at Jefferson, Md., 


equip a steam 


Steiner & Co., recently 
will be rebuilt at once. 

Pittsburgh manufacturers claim that the pro 
ductionof wrought-iron tubes is quite overdone. 
The Empire Lumber Company, of St. Joseph, Mo., 
contemplate building a large mill at Fort Smith, 
Ark. 

The South Florida Foundry and Machine 
pany are building an addition to their 
Orlando, Fla. 


Com- 
works at 


A stock company is being organized at Athol, 
Mass., to put in are and incandescent plants. 


Water power will be used. 

The Ayar Machine Works, Salem, N. J., send us 
an illustrated catalogue of presses, 
tools, steam engines, boilers and fittings. 

E. P. Rosback, tosback & Rad, 
Chicago, lll., has issued a circular of perforating 
machines and small machines in use by printers. 

The Chester Steel Castings Company, of Philadel 
phia, have booked about 30 per cent. more business 
so far this year than during 
period last year. 


dies, canners’ 


successor to 


the corresponding 


a consolidation at Bethlehem, 
Works and the Bethlehem 
Works, which has resulted in 


There has been 
Pa., of Lloyd Valve 
Foundry and Machine 
work being resumed. 

A new company has been organized at Ports- 
mouth, N. H., known as Portsmouth Machine Com- 
pany. This company bought out the old company 
doing business under the same title. 


Notices are being posted in several of the New 
England cotton mills of a liberal advance in wages. 
In the steel mills of the country 
move looking to a reduction of wages, 


there is a general 














The Western Electric Light Company, Boston, 
Mass., has applied electric propulsion to an ordinary 
car On the West End street railroad, and propose to 
give the Julien storage battery a thorough trial. 

The United States Scale Company, Terre Haute, 
Ind., contemplate building large additions to their 
works. In addition to making scales, the company 
proposes to do a general foundry and machine busi- 
ness, 

The Hoppes Manufacturing Company,Springfield, 
Ohio, are occupying their new building, and are at 
present engaged in putting up extensive additions 
to their works, made necessary by the large in- 
crease in their business. 

Cc. Vanhagen, Collegeville, Pa., has perfected a 
machine for forging twist drills, upon which he 
has been at work for several years. The machine 
is said to be quite simple, and to forge the spiral 
perfect in form and finish. 

The Baltimore and Ohio railroad has begun, at 
the Mount Clare shops, the construction of 25 large 
locomotives, and will contract for as many more. 
The company has also contracted for 250 refrigera- 
tor cars, the Michigan Car Company getting the 
contract. 

F. R. Whitney, of Lewiston, Maine, has invented 
an electrical apparatus for regulating heat. When 
the temperature reaches the desired degree, clock 
work is started which closes the dampers. The 
same clock work opens the dampers when the tem- 
perature falls below that desired. 

The plant and patents of the'Whitney Arms Com- 
pany, of New Haven, founded by Eli Whitney, in- 
ventor of the cotton gin, have been absorbed by 


the Winchester Repeating Arms Company. It is 
generally understood to be a movement in the di- 
rection of a combination of firearms manufac- 


turers. 

The American Standard Gauge and Tool Works, 
(James A. Taylor & Co.) have purchased the plant 
and business for gauge making from the Betts Ma- 
chine Company, and will continue the business at 
Wilmington,Del. Mr. Taylor was one of the original 
firm of gauge makers who started the business in 
Philadelphia in this firm afterwards selling 
out later to the Betts Machine Company. 


1878, 


The Electric Light Company at 
are laying out the ground for 


Palmer, Mass. 
a building 50 by 80 


feet on the lot recently bought of Mr. Converse, 
near the New London Northern Railroad's old 
depot, fora plant which will supply Palmer and 
Monson, and they hope to get some lights into 
Thorndike, Bondville and Three Rivers. Work 
will be pushed as rapidly as the weather will per- 
mit. 


Aside from the flourishing steam pump business 
carried on by Dean Bros., of Indianapolis, Ind., 
they have a patent hand truck for warehouse and 
shop use, which looks as if it could be advantageously 
put on the market. Instead of wood, the handles 
andthe cross-bars are made of wrought pipe of 
suitable size, slightly flattened on the sides to give 
it increased strength. The nose of the truck is of 
steel, securely welded in. 

A press telegram from Chicago says: There are 
many rumors current about coming developments 
in regard to the Pullman Palace Car Company. 
When sifted down, these point to an intention on 
the part of the managers to enter the field as pro- 
viders of motive power and it is understood that 
ina few weeks the construction of an immense 
plant for the manufacture of locomotives will 
be begun. Nodetails are given beyond the confir- 
mation from the officers of the company, of the 
statement that they will certainly add the con. 
struction of locomotives to their present business, 


Few persons not and not all me- 
chanics, appreciate the almost countless diversity 
of uses to which link belting is now put, mostly in 
‘‘conveying ’’ things. It has a wide range of uses 
between the conveying of Southern cotton and that 
of Northern grain, shoddy, coal, saw logs, bar 
iron, ete. One of its latest adaptations, devised by 
the Link Belt Machinery Company, of Chicago, is 
driving a combined apparatus for the purpose of 
crushing coal to the size 


mechanics, 


required for use in loco- 
motive coaling the tender at the 
regular coaling station, by means of 
scrapers running in an iron trough. 


tenders, and 


series of 


The Buckeye Engine Company, Salem, Ohio, has 
issued a catalogue in two parts, illustrating and de- 
scribing engines, boilers, ete., made by them. As 
usual with this company, the illustrations are very 
fine, the textcomplete andthe printing excellent. 
Part 1 of the catalogue illustrates the Buckeye en- 
gine in various forms, and contains considerable 
argument and data in regard to choice of engines, 
performance, etc. Part 2is devoted to the use of 
the indicator, boiler construction and setting, horse- 
power of boilers, management of boilers, chimney 
construction, and numerous 
with steam engineering ; 


subjects connected 


also useful tables, ete. 


David Boyle, builder of the Boyle ice machine and 
refrigerating apparatus, Chicago, Ill, writes us: 
Please notice that I am _ busy filling the following 
contracts, viz.: 30 ton ice-making machine for the 
Knoxville (Tenn.) lee Company ; 45 ton ice-making 
machine for the Atlanta City Brewing Company, 
Ga.; 15 ton ice-making machine for the Greenville 
(Miss.) Ice and Coal Company; 5 ton ice-making 
machine for the Kissimee (Fla.) Ice Factory Com 
pany. All of these machines are additions to ma- 
chines of my make, operated by the same pur 
chasers for several years past. I have just re- 
ceived a letter from New South Wales, asking prices 
of machines, The writer says he saw my advertise 
ment in the AMERICAN MACcINIST, 
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New York, Feb. 16, 1888. 

Iron—American Pig—There seems to be no 
uneasiness on the part of either buyers or 
sellers regarding the future, and trade therefore 
drifts along ina quiet way. We quote Standard 
Lehigh brands $21 to $21.50 for No. 1 X Foundry, 
with outside brands obtainable at $20 to $20.50. No. 
2 Foundry is quoted $19 to $19.50 for Standard Le- 


high brands, but other brands are obtainable at 
$18 to $18.50, and Grey Forge ranges from $16 up 
to $17. 





+ WANTED* 


* Situation and Help’’ Advertisements only inserted 
under ths head. Rate, 30 cents a bine for each inser- 
tion. About seven words make a line. Cony should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 


Wanted—Men to sell planes, see page 1. 

Draftsman wante d; young man with some experi- 
ence. Address *. Co., care AM. MACHINIST. 

Wanted—Draftsman as assistant; Apply stating 
exp. and salary expected to P. O. Box 302, Tiffin, O 

Situation wanted by a first-class mechanical drafts 
man and machine designer. O.M., AM. MACHINIST. 

Machine shop foreman at present engaged on gen- 
eral machinery and repairs desires to change. F. 
S., Am. MACHINIST. 

Good mechanical draftsman 
boiler and engine work preferred. 
1807 N. 16th st., Philadelphia, Pa. 

Designer and draftsman desires correspondence 
with parties who wish to introduce new lines of 
machinery and specialties. P. R., AM. MACHNIST. 


wants situation, 
Address Arnold, 


Wanted—Position as foreman pattern maker 
has charge of fifteen to twenty men ; large shop pre- 


ferred ; wants to change. Box 83, AM. MACHINIST. 
Wanted—At once, 2 or 3 competent draftsmen ac- 
customed to locomotive work. State age, previous 
experience, and references. Brooks Locomotive 
Works, Dunkirk, N. Y. 
Wanted—Situation by foreman brass moulder who 
thoroughly understands trade and mixing of all 


kinds of brass and refining of scrap brass. Address 
Brass Moulder, AM. MACHINIST. 
Wanted—By young man, practical machinist, 


with knowledge of drafting, position (salesman pre- 
ferred) with machinery house; best of references, 
C. H., 401 Macon st., Brooklyn, N. Y. 
Situation wanted as foreman boilermaker bya 
thorough mechanic who has been foreman a num- 
ber of years, and can give reference as to ability, 


etc. Address J. W. T., Am. MACHINIST. 
Practical mechanic and manager wants charge 


of foundry and machine shop working 25 to 100 men, 
‘doing general work, millwrighting or manufact- 
uring. Address Manufacturer, AM. MACHINIST 
Two machinists want to change location on or 
before May 1; small town no objection ; Middle or 
Western States preferred ; correspondence solicited. 
Address Frank Jefferson, 546 E. 6th st., Erie, Pa. 
Wanted—At once,first-class machinists accustom- 
ed to high-speed engines ; one lathe, one planer and 
two vise hands ; good pay and steady work. Daven- 
port Foundry and Machine Co., Davenport, lowa. 
Wanted—Positon by young man, in some manu 
facturing line, or supply house; theoretical and 
practical in machinery ; ope of doing generai 
office work, traveling, etc. J. L. L., Am. MACHINIST. 
A foreman pattern maker te pei charge of six to 
eight men in a locomotive works; must be exper- 
ienced in locomotive work ; state previous experi- 


ence and wages required. P., Am. MACHINIST. 
Wanted—Live men with some engineering knowl- 


edge, to introduce the Eason recording steam 
gauge to manufacturers, and all steam users in their 
locality. For particulars address J. B. Edson, 91 
Liberty st., N. Y. 


W rer ad draftsman in machine shop, found- 
ry and boiler works in Pennsylvania; graduate of 
technical school with experience preferred. Ad- 
dress, giving particulars, and stating salary expect- 
ed, N. O. P., Am. MACHINIST. 

Wanted—By a practical machinist and iron foun- 
der who has risen from apprentice at 16 years to 
journeyman foreman and superintendent ; practi- 


cal, economical, and with good record, 37 years’ 
old, a change after April 1, 1888 L. F. Maron, 


Am. MACHINIST. 

Practical man with large experience designing 
and constructing machines and tools for brass and 
iron work, good inspector, with method of keeping 
cost account, experience in buying and _ selling, 
desires to engage with other parties; references 
from present firm. Address B. W. AM. MACHINIST. 


J: MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head aj 
3b « cents per li line, each | insertion. 











Gerlach’s Engineers’ specialties beat the world, 
Send for price list. Crescent Mfg. Co., Cleveland, O. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland. Ohio. 

Hard rubber blowing and pressing dies and ma- 
chinery a specialty. E. O. Chase, Newark, N. J. 

Wanted— Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 

Steam users who desire to keep their boilers clear 
of scale at a cost of 10 cents a week, should read 
the card of the Pittsburgh Boiler Scale Resolvent 
—s on page 12. It will pay them. 

A. Christensen, 26 Church st., N. Y., mech. and 
hydrs sola engineer. Prepares designs of water- 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 
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DLEY’ UPRICHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
rP Has more good 
points, does 
more and 
better work 
and _ costs 
less for re- 
pairs than 



















18322. 


r Hammer inthe World. 


iat $ Hae FORGES 


Established 
1632 





/ With a manufac- 
ik May turing experience 
Sai tl rp, of over half 
" acentury, we 
recommend 
* Ge machines 
to be the best, 
simplest, most 
durable and 
combining all 
For ser fede the essential 
Indispensable in all ¢ e/ements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed and reduces cost of production, 


BRADLEY & CO., Syracuse, N.Y. 








ONE-HALF TIME 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 


95 Chambers Stee et, New York. 
Anaraganra to Mer wn SrerH ENS 


STEAM PUMPS 





for Hot or Cold, 


Fresh or Salt 
Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 


Thick, Volatile, Viscous or Foul Liquids, 
etc. VAOUUM PUMPS of the highest 
efliciency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS, Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, XN. Y. 


THE 
Association of Engineers 


oF 
WAYS AND COMMUNICATION, 
oF 
ST.PETERSBURC, RUSSIA. 
Having special Government charter 
favoring negotiations on a large scale 
and doing already a heavy business in 
Europe, invites American Manufact- 
urers, Inventors and Engineers of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 
GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 


14 Dey St., N. Y. 








P. O. Box 3,348. 


MACHINE TOOLS 


Special or General, any size, for the 
Ordnance, Loc omotive, Marine’ and Stationary Engines, 
Ships’ Bolle rs, &c., supplied to many leading Firms in the 
United States of America, 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re- 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 





manufacture of 





FINISHED 


HEXAGON NUTS. 


ACCURATE to GAUGE. 


Orders Promptly Filled. 


TRUMP BROS. MCH CO. 


WILMINGTON, - - DELAWARE. 














[are MACHINERY 


| ofWork | ILLUSTRATED 


impo 


peony 
— ———— SE HSATATANT 


¥ 


oe SANA TST 


23 Liberty St.| 118 Federal 8t., 


NEW YORK. BOSTON. 
For SEND 
very a 


CATLOG™ 


4 CHICAGO, 





THE DEANE STEAM PUMP CO.,Holyoke, Mass. 
BUILD AND 


ater Works, Pte Steam Pumping 
ENCINES MACHINERY. 





SEND FOR CATALOCUE No. 





S we are filling up our works with Engine Lathes of our own 
make, we offer a variety of seeond-hand Engine Lathes of 
various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 

These Lathes will be thoroughly overhauled and put in first-class order, 
and sold at reasonable prices. 


THE HENDEY MACHINE CO., Torrington, Conn. 


DRILLRODS, ~ 


All regular sizes from .013’'to 144” diameter in 12"’ and 36” lengths. Other sizes to order. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
ILL, PITISBURGH, PA. NEW YORK, N. Y. 


Sebastian, May & Co.’s Improved Screw Cutting 


rota | AT HE § roms 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws, M:z wchinists’ Tools and Supplies. Lathes 
on trial, Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. 


OUR NEW 18 in. POWER ENCINE LATHE IS NOW READY 


ROSE’S GREAT TREATISE ON TANITE FOR SAW MILiS, 


FOUNDRIES AND 
STEAM ENGINES, Ae ee machine SHOPS. 
RECENTLY GRINDING MACHINES | 


For Circulars address 
| THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or. A. ROGERS, 19 Zohn St, M7, 


FOURTH EDITION—REVISED. 
Partly Rewritten and Enlarged. 


THE STRAINS IN FRAMED STRUCTURES, 


With numerous practical applications to Cranes, 
Bridge, Roof, and Suspension Trusses, Braced 
Arches, Pivot and Draw Spans, C ontinuous Girders, 
etc.; also Determination of Dimensions and Design- 
ing of Details, Specifications, and Contracts. Com 
plete Designs and Working Drawings. By Prof. A. 
J. Du Bois. Mlustrated with hundreds of cuts and 
21 full-page and 7 folding plates. 
4to cloth, $10.00. 

‘The most practical work of the kind we have 
ever seen.”—Chas. M. Jarvis, Supt. Berlin Iron 
Bridge Co. 

‘TI must congratulate you on having produced 
the be st treatise on the subject that has yet ap- 





The finest stock known for 
small taps, reamers, punches, 
jewelers’ tools, watch and 
clock parts, &. These rods 
work freely, harden without 
cracking at low heat, and are 
exact in size to micrometric 









Fath tenement 
ae amen 








PUBLISHED. 


Modern Steam Engines. 


An elementary treatise upon the Steam Engine, 
written in plain language, for use in the workshop | 
as well as in the drawing office ; giving full explana- 
tions of the construction of modern Steam Engines; 
including diagrams showing their actual operation; 
together with complete but simple explanations of 
the operations of various kinds of valves, valve 
motions, link motions, ete., thereby enabling the 
ordinary engineer to clearly understand the princi- 
ples involved in their construction and use, and to 
plot out their movements upon the drawing board. 
By Joshua Rose, M. E. Tlustrated by 422 engrav- 
ings. In one volume, quarto, 321 pages. Price $6.00, 
free of postage to any address in the world. 

ter An illustrated circular, 8 pages, 4to, giving the 
contents of this valuable book, will be sent free to any 
one in any part of the world who will furnish his 
address, 





BY THE SAME AUTHOR. 


Mechanical Drawing Self-Taught, Com- 
prising Instructions in the Selection and Prepara- 


tion of Drawing Instruments. Elementary In- | peared.’ C. S. Maurice, Supt. Kellogg & Maurice 
struction in Practical Mechanical Drawing ; to- | Bridge Co. 
gether with Examples in Simple Geometry and 


Elementary Mechanism. including Screw Threads, 
Gear Wheels, Mechanical Motions, Engines and 
Boilers. By Joshua Rose, M. E. Illustrated by 
330 engravings. Svo, cloth. t : : $4.00 


Em- 
Drills and Drill- 


JOHN WILEY & SONS, 15 Astor Pl., N.Y. 


Publishers of Scientific and Industrial Works. 


*,* Supplied gratis and free by mail to order. 


THE CELEBRATED 





The Complete Practical Machinist, 
bracing Lathe Work, Vise Work, 


ing, Taps and Dies, Hardening < ad T g 
ine. Taps and Dies: Hardening qnd Tempering, HEALD & SISCO CENTRIFUGAL PUMPS 
Marking out Work, ete. By eae Rose, M. E. Vertical and Horizontal, 


Illustrated by 356 engravings. Fourteenth edition, 
thoroughly revised and in great ani rewritten. 
12mo, 439 pages ; P $2.50 


The Slide Valve Practic ally Explained, 
Embracing Simple and complete Practical Dem 
onstrations of the Operation of each element in | 
a Slide Valve Movement. By Joshua Rose, | 


Illustrated by 35,engravings. 12mo, cloth, $1 00 | 


per. The above or any of our Books sent by maii, free | 
or "Postage, at the publication prices, to any address in 
the world, 

Ge Our new revised Descriptive Catalogueof Prac 


tical and Scientific Books, 80 pages, 8vo, and our Cata 
oque of Books on Steam and the Steam Engine 
Vechanivs, Machinery, and Dynamical Engineering 
and other Cataloques, the whole covering every branch 
of Science applied to the Arts, sent Jree and free of 
wostage to any one in any part of the world who will 
furnish his address, 


HENRY CAREY BAIRD & CO., 


22 CORTLANDT ST., NEW YORK. 


In Writing Mention this Paper, 





INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IM 
PORTERS, 
S10 Walnut St., Philadelphia, Pa., U. S.A, 








Boring and Turning Mil 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
- 7 
NOTE THE FOLLOWING ADVANTACES. 
Positive feeds, no friction. 
Spindles entirely independent, can be moved 


simulte ineously in opposite direc- 
, tions with different grades of feed. 

















Spindles not round, but of such 
7” shape as will allow ready adjust- 
= meut for wear. 





Great range of feed and abund- 
ance of power. 


Fo Pin perme ; Tha a / | 





Send for list of machine tools on hand for immediate delivery. 
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MFRS. OF 


NICHOLSON FILE Co. 
Files at Rasps: 


retrrrtertiy 
Having the Increment Cut. 


The illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe, for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 





FILE BRUSH. 


FILE CARD. 








REDUCED PRICES ‘OF LECOUNT’S STRAIGHT TAIL DOG. 


- No INCH. PRICF No INCH PRICE 
<2 1 34 $0.60 10....2% $1.35 
os 2 7% 70 11 216 1.45 
oe 3 1 70 12 es 1.60 
alo 4 lg 80 3 314 1.80 
Sen 5 il4 80 14 "ag 2.10 
San 6 18 95 15 114 %.75 
— 7 Ibo 95 16 5 3.25 
gs 8 134 1100 1 1.00 
on g 9 1 20 bl 6 yoo 
= 1 Set to 2in. 7.80 Full Set 31.10 


Cc. WW. LeCOUNT, South Norwalk. Conn. 





Brush at once. 
Manufactory and Office, 


PROVIDENCE, R.I., U.S.A. 
THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 











4 ofall kinds. Lubricators for Sin- 
a gle or Double Connection. 
: PRICE LIST. 
nD Nos — 2 | ee 
i ee $10.00 $12.00 $15.00 
mat W Capacity 4 pt. $ pt. 2 pt. 


NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 

















24 and 26 West Street, iicdiens, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


=== <> SS _ 
Established in 1874. 


CLEVELAND TWIST DRILL CO. 
HALL DUPLEX STEAM PUMPS. 


Send ue We Seow Catalogue. 


HALL STEAM PUMP (0 
91 Liberty St., New York. 


a ener d Machine Works, 


Manufacturers of 


Mietal-working Machinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURC, MASS. 








Boiler and 


Pump combined. Fire Pump. 

















— ee Send for Catalogue E. 








WHY THIS 16 PUT HERE! 
interested in raising water or other 
liquids by steam power, we wish to call 
THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, “hath as to running 
um 


For the reason that if you are NEW PULSOMETER 
your attention to the 4 
expenses and repairs, than any oer Steam 
can or write for our new 96 page Illustrated Desc criptive Book containing Full Particulars, 


Prices, and hundreds of A-1 Testimonials, Mailed Fre 
PULSOMETER STEAM PUMP: co., 120 LIBERTY STREET, N.Y 


P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


Reduced Net 





Wilson’s Speed Controller, 

As attached to the Gover 
nor of a Corliss Engine, 
made only by 


Remingtun Machine C0., 


~. BUILDERS OF CORLISS 
ENCINES, 


Boiler Makers and 
Brass Founders, 





Wilmington, Del. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 








ROOTS’ NEW ACME HAND- BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8 TOWNSEND, Gel. Agi. ) 29 CORTLANDT sT., 
COOKE & CO., Selling Agts.,) 


In 


NEW YORK, 


Writing, Please Mention This Paper. 





BEAUDRY'S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau 
dry’s lt pright Power 
Hammer, 

Scle Manufacturers. 
Also manufacturers of 





No. O Bench Grinder, in. Arbor. Takes 
wheels to 12 in. di 

Adapted to light grinding, 
working purposes, moulding 


XC., &C, 


8% 
amcter. 

such as tools for wood 
Cutters, Bits, Saws, 

















PARK MFG. Co. JJ, BAIRD IIACHINERY CO. 


J | wittebu rgh, Pa. 





RY | Machinists’ 
| Tools and 
5 Beach Supplies. 
3 Pattern 
> Street, Makers’ 
: Tools. 
Boston, Boiler 
Mass Makers’ 
: | Tools. 
The Park I njector, Sturtevant Blowers 
EJECTORS anp JET APPARATUS. and Exhaust Fans. 





THE VOLKER & FELTHOUSEN MFG. CO. 





For Salk 
MANUFACTURERS OF nx 
BUFFALO DUPLEX STEAM PUMPS. aren 
S20 ake 2 11 ULL BURA i. 






A. Aller, New York; 8. C. htingale & Childs, Boston; Hen 
Bnell Philadelphia; Thos. NP pellet Go, Cincinnati; Shaw 
all & Co., ae edo; The Googe Wort 
t , Chicago ; ennedy. & 
— ittsbu 


w, 4 
mn Co., Cleveland 
lerce Machinery Co. 
reh, Pa; Joa, Baur 
Mic h.; Jen & ‘Co. Detroit; Wicaco Bros. 
inaw; acl? f Leitelt, Grand Rapids: E. P.Os" .crne & Co. 


ae Pan Minn; Rundle, Spence & Co., Milwaukee; Sosins 


Hendy Machine Works, San Francisco; Flynn & Emrich, Bal 

more; Forbes. ee nN & Co., Montgomery, Ala.; Bailey & Lebby 
Cc harleston, § Pond E nginee ring Co., St Louis ané Yansa: 
City; o. B. eo Ry Norfolk, Va.; Columbus Supply Co., a 
bua.0).;0, 8, Leeds & Co., Minneapolis; H. D Coleman,New Orleans 


gO Drills, Reamers, Serew-Plates, &, 
RAILROAD SUPPLIES. 
+ NEW CATALOGUE NOW READY. *& 


PALMER, CUNNINGHAM & 60., L’d. 


i 3 
607 MARKET ST., PHILADELPHIA, PA, 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 


Non-Conducting Covering for 
Steam Pipe and Boilers. 


4A 
The only genuine Fossil Meal. Sold “4 
in bags of 110 Ibs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. 


Buffalo a & Forge Blowers. 


WARRANTED 
Superior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 






















"Sj wen THokwess 








- MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ANO MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 
Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


T SHRIVER & C's | 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 

Contracts Solicited 
for Machinery Cast 
ings in regula- 
supply. 


THE LAIDLAW & DUNN CO., 


CINCINNAT q, oO. 


Pp U | P I N Cc Purchasers 








Send for Cata- 
logue and prices, 


HODCE’S 


al Angle Union 


. Kc \ Vaivers 


( ‘cmshiaae ran elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe. 











Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINECO., 46 Water St., FITCHBURG, MASS. 


JAS. C. GRIFFIN & CO. 
SOUTH NORWALK, CONN. 
Brass Founders & Metal Pattern Makers. 


SMALL BRASS, BRONZE, WHITE METAL AND 
OTHER SOFT METAL CASTINGS, 




















MACH | N ERY — of — Patterns constructed durably and to mould in 
For E P MoGOWAN the most advantageous manner, 
or aver urpose. 
sts: PUMP 00, 








ORTHINCTON 
PUMPINC 
MACHINER 


Henry R. WORTHINGTON, 


NEW YORK, 








WITH BRASS 
REMOVABLE WATER CYLINDERS. 


Send for descriptive 


NEW SELF-SETTING PLANE. 


ASE YOUR DEALER FOR IT. 
sample sent as per Circular. 








circulars, Boston, Pittsburgh, Chicago, 


Cleveland, St. Louis, 
San Francisco, 

















EAeS COAL HEAT- 
NG FORGES. 
R00 . 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass, 





Hand and Lathe Diamond Tools for dressing an 
shaping the faces of Emery or Corundum Whecls 








SEND FOR 
llustrated Catalogue. 





—_——~— 


Gage weed | 











Vineland, N. J. 
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A PHOTOGRAPH OF A 


6 H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 


a 





KINS - 


The Original Unvuleanized Packing 
CALLED THE STANDARD aititstvrctuntoz,"™ 





STANDARD: a | 
qi TRADE Ms MARK EG *% se 


sh 





Avcept no packing as JENKINS PACKING unless stamped 
with our “Trade M. 


JENKINS BROS 43 


ark. ” 

71 JOHN STREET Oy 

105 MILK STREET, B OSTON 

13 SOUTH FOURTH eT PHILA. 
DEARBORN STREET, CHICAGO, 








Safe and Economical Steam Plants of Small Capacity. 
Address, Germantown Junction, Philadelphia, Penna. 
ee i A VALUABLE BOOK for EVERY 
TEA STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 
THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK. 

Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 








ical of any kind of fuel. 


Send for iisataiiicin and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, sridgenort, com 
stines STEAM 
a, The Bate 








GENERATOR 


Generates steam rapidly and economi- 
cally Constant circulation of water. 
Eas sily Cleaned. Furnace produces per- 
fect Combustion. Best evaporative duty. 
Large 








Material and workmanship Al. 
number in use, 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 











Weitmyer Patent Furnace, 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT 


HARRISBURG CAR MANFG, CO. 
HARRISBURG, PA. 
hh dnd te + 
7 PUN TTI 4 Ide Auto. Engines. Portable and Trac- 
tion Engines. Steam Road Rollers. Boil, 





ers of all descriptions. 





THE WAINWRIGHT MANUFACTURING. COMPANY, 


65 and 67 Oliver Street, Boston, Mass., 


MAKE THE 


WITH CORRUGATED COPPER TUBES. 
A a 

Invaluable where Space is Limited. Simple in Construction, 
Efficient in Application. 


cx. ‘The HOPPES Line-{team Feet-Water Purser, 


Guaranteed to Prevent Scale in Boilers, 


Jsing any kind of water. Ward Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 


See Send for Catalogue D. SPRINGFIELD, OHIO. 
BEST CHARCOAL IRON STANDARD 


Lap-velded BOILER TUBES | 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 
Positive Pressure or Blast Blower. 


1. They are Cheaper than any other. 
2. They are Equal in Capacity to larger ones of other makes. 
8. Very Little Power is required to run them. 
4, Exceedingly Simple in Construction, 
5. Give a Positive Blast, and will drive air through the smallest apertare. 
6. For Blow Pipe or Furnace they have no equal. 
MANUFACTURED BY 


GESSWEIN MACHINE C 
OFFICE, 39 JOHN STREET, NEW YORK. 


COILS & BENDS py. £- LONERGAN &.Co0. 


211 Race 8t., 


and 

















Co. 















Ss 
PHILADELPHIA, PA., 
IRON, nae 
BRASS and anufacturers 0 
COPPER | ga@® 
__ COPPER PARENT OILERS 
PIPk. | 4 Cylinder Sight Feed 
ATT, St tt Vee | Cups, Government 
Regulation Pop 
THE Safety Valves, for 
NATIONAL Locomotive, Sta- 
e . (! tionary and Marine 
Dipe Bending Go. bones alee th 
* Reliable’? Steam 
NEW HAVEN, CONN, 





Trap. 


MANUFACTURERS OF 


LATHE and DRIL 
CHUCKS. | 


SEND FOR CATALOGUE. 3} 


SS- 
“BRE 


1514 ** 


WESTCOTT CHUCK CO,, 


| GEARED CHUCKS. 


Jaws Reversible. 
~— _ 


“ 


ONEIDA, N.Y 





Capacity. 2 
5 ich. 5 





ECONOMICAL STEAM BOILERS 
—— Poni Engineering Co, —— 
AYDROSTATIC | MAGEINERY, 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 














WATSON & STILLMAN, 204-210 East 43d St., N. Y. 





UNIVERSAL! 
INDEPENDENT! 
ECCENTRIO 
UNEQUALED 
IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 
CONSTRUCTION 


72 PaGE CATALOGUE 
AND PRICE LIST 
MAILED ON APPLI- 
CATION, 


M'F'R'D BY THE— 


HOGGSON & 


xPETTIS 
mFG CO. 
EST. 1849 cA: 


HAVEN 











“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


THOS. H.DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Fresses, 
Special Machinery. 











_—— SEND FOR CATALOGUE. 


NEW WATER IRNACE 


CuPaia FuRNAc 


rz B. W. KEIM’S New 
e Ww ater Jac meted Cupo- 
= \\ produces superior 
casting 3 with a saving 

of a laborer 

















# and 10 per 

L. ct. of a sav- 

hi ingin metal 

and feel. It 

Na fis especially 

7 adapted for 

the use of 

stove, brass 

and iron 

founders, 

also for the 

treatment of  . , bronze, copper and bell 

metal. It isso constructed that b »y the addition of 

I‘, per cent. of aluminum a steel casting can be 

roduc ed. Itrequires little, if any, repairs, and the 

Ottom need not be dropped for months. Estimates 

furnished for portable reduction works for the 

smelting of gold, silver, lead or copper ore. Assay- 

ing and analyzing promptly attended to by the 

best of chemists. Your cc pe cee _— 1 Hetten i. 
Send stamp for illustrated catalo 


The HARTSFELD FURNACE C0. CREEPS, 


vm oe CATALOGUE OF SIUOQLS 


and Supplies sent free to any address a4 secaiyt of Ten 
Cents in stames (for — 


CHAS. A. STRELINGER & C0., ve oot Detroil Mich. 





VAULT £ ELEVATORS, 0, 


HORTON CHUCKS 


UNIVERSAL CHUCKS, both 3 and 
4 Jaw, from 4” to 42”. 


COMBINATION CHUCKS, both 8 
and 4 Jaw, from 6” to 42”, 


IMPROVED 4 JAW INDEPEND- 
ENT CHUCKS, from 4” to 30”. 


— WHEEL CHUCKS, from 24” 
to 42’’. 


CUTTING-OFF MACHINE 
9| CHUCKS, from 4” to 24”. 


FULL LINE of 2 Jaw Chucks. 
&@ Send for Illustrated Price List. 


THE E. HORTON & SON C0., 


WINDSOR LOCKS, CONN., U. 5. A. 











(onl — 
Se Cs 


4 
“Cincinnati, Re) 


4.1 





Eighth & Evans Sts. 
Te U.S 





SEND FOR CATALOGUE. 
STER MACHINE SCREW CO. 


sidddaa 4444 
ell ntdete 1" 


SOP Rr 






a 


Manufacturers of Set, Cap 
and Machine Screws, Studs, etc, 





Thinking engineers recognize that the use 
of chemicals in steam boilers to prevent 
incrustations has had its day. 

The Pittsburgh Boiler Scale Resolvent 
has its basis in a particularly greasy petro- 
leum, specially selected for the purpose, 
which has a vaporizing point of nearly 600 
degrees Fahrenheit, and is wholly free from 
tar or wax. It acts by giving a slightly 
greasy coating to the inside of the boiler, 
like the touch of a sweaty handona window 
pane, but sufficient to prevent adhesion. It 
gives to the water a greasy character so 
slight as to be scarcely perceptible, but 
sufficient to prevent the minerals contained 
therein from clinging together and crystal. 
lizing. It also prevents corrosion of the 
boiler from acids contained in the water. 

The cost will not exceed 10 cents per 
week for a 50 horse-power boiler. Send for 
circular containing further information and 
testimonials from the largest steam users in 
America. 

PitrspurGH Borer Soars Resoivent Co., 
Chemists and Engineers, 


Pittsburgh, Pa. 





WELDLESS, 


? 220010 DRAWN 


f > % 


SMOOTH 
INSIDE & OUT, 
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Universal and Plain Milling Machines, 
Cylinder Boring and Facing Machines, 
Universal Grinding Machines, 
Patent Link Grinding Machines, 


SPECIAL MACHINERY BUILT FOR ALL PURPCSES. 
PEDRICK & AYER, 1025 HAMILTON ST., PHILADELPHIA, PA. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass 


Morse Patent Straight-Lip Inerease Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Paten’ Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 


8-16’’ to 3’ Diameter. 
Samples and prices on application. 








r: Drill Presses, 










A Complete Cutting-off Machine, #4.00. 
Larger ones which cut to 2 in. $8.00. 


SIMONDS ROLLINC-MACHINE CO. 
FITCHBURG, MASS. 
Maceneny 
For Reducing & Pointing Wire 
Especially adapted to pointing wire rods and 
wire for drawing. 
r‘or Machines or information, address 
the manufacturer, 
5. W. GOODYEAR, tall Ct. 
S. ELLIOTT, Newton, Mass. 
We are making a specialty of 
14 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 
Don’t sleep another night until 
you a Ha us for Phototypes and 
Prices. 8S. Ashton Hand Mfg. Co, 


Toughkenamon, Pa. 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


—wiTa— 


Patent ick Reus 


—AND-— 


Latest Improvements. 
For Catalogues 
and Prices, 
address, 


1 Bickford Drill Co. 


; i . Cor. Front & Pike Sts. 
t « CINCINNATI, O. 
SFRASER & ARCHER, Agents, 
121 Chambers St. New York City, u. Z. 
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20-23-25-28-32- Sek 


URRIER@ONYDER 


Meson! eKWORCESTER, MASS 
L. 7 Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Mate 2 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- & 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov, 2, 1386. 


140 Union St. 


Worcester, § 
Mass. 











PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


ye wrke sco., |WIST DRILL GAUGE. 


Fine Machinists’ Tools.—-E. Boston, Mass—Send for Circular 


nile CARY & MOEN @) 
om cy TORE OF q peSGRICTION ¢ ye ©) 








COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 
DEMAND THIS. PUMP 
(eo) a YOUR 
DEAL ER 


OR WRITE 
TO US FOR PRI 
Vas DuzeNn’s Patent 
W/NNI D104 =a) io GE ew 


fo) i = MAKERS 
GNCINNATI, ‘es 


Ceo 








a ge Foot Lathes, U ‘ht Drills, 
. Hathes, Hand ch Ag MANNING, MAX WELL 


Agents, ¥ 
E MOORE, = TY — NEW 











MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIQHTON, SYRACUSE, N. Y 


BORING AND TURNING MILLS fo eeen 


LATHES PLANEPS DRILL PRESSES 
F.P. MICHEL ROCHESTER NY 








As) 
a *. 
a) 
$8 
ad 
e a 
Circular. 8 me 
a ae 
Pat. Sept. 8 @ 
25, 1883. a 2 
sa 

3 

> 








EMER Y-WHEEL TOOL CRINDER. 
55 SPRINGFIELD 

= GLUE & EMERY 

SIZES WHEEL CO., 


Guaranteed 
Satisf’ctory 







Springfield, Mass 





DIXON’S 


| SILICA GRAPHITE 
| BOILER-FRONT AND SMOKE—STACK 


PAINT, 


WILL LAST FOR YEARS. 
Joseph Dixon Crucible Co. 


JERSEY CITY, WR. J. 















New Haven Manf’g Co. 
NEW HAVEN, CONN. 


—— MACHINERY. 
William Barker & Co. 


Manufacturers of 
‘IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 








SEND FOR CIRCULAR. 


) SAODERY St, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





a for Illustrated Price List of Fine Toots, 
manufactured by Standard Tool Co., Athol, Mass 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 





Baldwinsville . 





‘ Centrifugal 
IRVIN VAN WIE, Prop. 
SYRACUSE, N.Y. 
Vertical, Horizontal 
and Suction Pumps, 


Capacity 100 to 40,000 
als. per minute. 
a Outfits a 
Specialty 


E 


PUMP 
WORKS. 


Sand 


UNIVERSAL RADIAL 


oll Sh RADIAL DRILLING MACHINES 


= s=. THREE DESIGNS. SIX SIZES 
EM BODY ALL DESIRABLE FEATURES 


TRICE S91 & UPWARD 
UNIVERSAL RADIAL DRILL CO 


NCINNA 


1s 














SHAPING MACHINES 


FOR HAND AND POWER, 
6”, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








A‘ 


Single & 
Double 


ME MACHINERY 00, 


CLEVELAND, OHIO. 
Manufacturers of 


46 AC IME 7 
Automatic Boltcutters, 


Cutting from 8-8 in. to 6 in, diameter. 
Alsose parate Heads and Dies. 
Send for Catalogues and Discounts 
Agents, Manning, Maxwell & Moore, New York. 


afm 









PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1883. 
PAT. AUG. 26, 1888 
. 


—..._.____. 








ey | 


~ 











S. STARRETT, 


Manufacturer of 


*4FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 





ii i} lil hulu ui hunbulnlaluls ly Kail ditty fuhadus! 


a 
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Put tubudul tn) 











Quick Lifting. 


One man sufficient. 
point. 
weighs less thane hain and can be boug 
anywhere. Send for descriptive circu- 
lar and references. 


ENERGY M’F’G CoO., 
1115 to 1128 §. 15th St., 


Five sizes ; 150 to 2,000 Ibs. Rope 


ey PATENT PORTABLE ROPE HOIST 


Quick Lowering, 


Hold load at any 
it 


Phila., Pa. 





W.C. YOUNG & € 
Engine Lathes, Hand Lathes, 


FOOT POWEB LATHES, SLIDE RESTS, Etc. 


Worcester, Maas. 
“9 Manufacturers of 





a0 ji 


E:GHT. 


a AANA) 


H BAGINE by 
OR v1! \ 


‘Al NE 


on APER ATTACHE ray 


“MULLER NAGHINE TOOL* 


CANCIANAT, O 

















Waterford 


Me anuf" r’s of 


meee FON, TURRET 





<a 


Speed Lathes 


AND 


Brass Finisher’s 
TOOLS. 











Wr Culvert, Cincinnati, 0. 










Send for circulars and 
prices. 





a y’ . BLAISDELL & CO, 


Manufacturers of 


Mahi Tools, 


WORCESTER, MASS, 






\AHITE's FLEXIBLE METALLIC FILLE) 


For use of Pattern Makers and Architects. 


HOWARD WHITE, 44 N, 4th ST., 


PH Gr °9 
36 8” 0a” sunt te 
Circular & 
Samples, 





. Ww. DENNIS, 
14 weet SENECA STREET, BUFFALO, N.Y. 





Universal Center Grinder, will Grind any Short Job in the 
Lathe, as well as Lathe Centers 


— Tumbling Barrels. 


Henderson Bros. 


ae | Si MANUFACTURERS, 
— Waterbury, Ct., 


SEND FOR CIRCULAR, 


Ath Tile 


EFFLUX. 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Go., Evansville, nd 


















<\ BEVEL GEARS, 


Cut Theoretically Correct. 


}« For particulars and estimates apply to 


HUGO BILGRAM, 


Machintot, 
Successor to 
BREHMER BROS. 
440N. 12th St-, Philadelphia, Pa. 











CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
Machine, et 


A portable cuttin ‘aad thread. 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. ‘No vise is require 


Sendfor Hlustrated Catalogue. 


On ELEVATOR PUMPS. 


One of the essential fittings is a reliable pressure regulator. 
has long been used by the Blake and Knowles Pump Co’s., and we 
are receiving orders from the Whittier Machine Co, 


Ours 


MASON REGULATOR CO. 





BOSTON, MASS. 
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~ WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BBIDGES. 


High Speed Power Traveling Cranes and H and or Power Swing 
“Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector, of 1887. Fixed-Nozzle Auto- 
matic Injector, of 1885. 


INJECTORS FOR ALL CONDITIONS OF LOCOMOTIVE & STATIONARY SERVICE 
Hamilton, 


OHIO. 





Tk LANG ALLSTATTER Ut 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 


Steam-Driven 


a Punclts ant Shears 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 


Send for itew Catalogue. 














v7 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


JHE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S.PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. BECKETT, GEN'L MANAGER. 
IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 
Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE 6O., 


SOLE MANUFACTURERS, 


38 WATERST., PITTSBURGH, PA. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


Baker's Common 
Sense Oil Filter. 


Is the most Simple, Neat, 
Ornamental, Effective 
Complete and C Jonvenient 
OIL FILTER in the Mar 
ket. The whole. operation 
is wisible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
e first year, if a little pains is taken 
to catch ‘the waste oil from your 
Engine, Dynamo, Shafting. ete., 
etc. Manufactured and for sale 
by CHAS, F. BAKER, 
223 Third Ave. 8. B.. MINNEAPOLIS MINW 


4) po) 
Po sphordbronge. 




















FRICTION 


STOW MANFG. CO., Binghamton, N. Y. 
FLEXIBLE SHAFTS, 

TAPPING and 
REAMING MACHINES, 


Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 








For Ironing Carriages 
and Wagons; Boring for 


BEMENT, MILES & CO. 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


The Open Side Iron ane, 


Adapted for all classes of Machine W ork, 

















and especially for a large amount of the 
E XTRA WIDE and HEAVY hy sen necessi- 
tating the Large and Costly Planers of the 
regular style. 

The QUALITY and QUANTITY 
of work pe arformed on these 
Planers is GUARANTEED to be 
UNEXCELLED by that done on 
the modern tools of the very 
best makes 

Prices, phototypes and detail- 
ed information on application. 


DETRICK & HARYEY, 


“ aaa \ , Baltimore, Md, 
These tools are driven by the Sellers’ Spiral Planer Motion. 


IGE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
¢ Balanced Valve. High Speeds. 
Stationary C Oilers. Best Economy. 





Gold Medat Cineinnati } Exposition, 1884. 


THE JOHN T. NOYE MFG. CO. 


BUF FALOAQ, NM. Y. 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD mMILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL. 
One 24”x24”x6’ WHITCOMB PLANER. 


TALLMAN & McFADDEN, 
1025 Market Street, Philadelphia, Pa. 


From 1-4 TO 15,000 lbs. WEIGHT. 
OTE F L True to Pattern, sound, solid, free from blow-holes and of un- 

f AS T N f CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St.. Philadelnhi- Pa 


WANTED—500 More Tool Agents OIL ENGINES. 


Strones r and more , oan able than iron forgings in any position or 
. > 
In machine shops south and west For Printers. Steam Yachts, 


for any service whatever. 
“i umping water, sawing wood, 
of Penn. Outfit free. : 








40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 





G 












‘ | 

Samples 10c. | making ice-cream, » Coxpentere, 
I 1to5 Pe 
E.H.RANDALL& Co..154LaKEST..CHICAGO.ILL. | gee —— Se Te 
| matic in fuel and water co 
oly. Illustrated Catalo 
NO BOILER |. frée. Mention AMERICAN Ma. 
° CHINIST. 
NO STEAM. SHIPMAN ENGINE €O., 
NO DANGER 92 Pearl St., Boston, Mass. 
. 





FUEL, 
CRUDE 
PETROLEUM 
OR 
KEROSENE. 


* Started instantly 
— with a match. 


POWER 


HAMMER, 







BELDEN’S 
U 


inetd 


oo 





up less 





‘ior to any other 
valves or piston 


= “Be 
Hh & Richards Machine wn 


New Brunswick, N. J, 


on ae eaper ‘than all 





Pinning Sash, Doors and 
Blinds, also for Stair 


ark 








The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND sree writers Tools. 


———_THE-— 
Powell Planer Co. 
Manfrs, IRON PLANERS, 
Worcester, Mass. 












PIPE WRENCHES, PIPE VISES, ETC. 
—— SEND FOR CATALOGUE. —— 


Machine Tools for Immediate Delivery. 


142 in. x 18 ft. bed, treble-geared Lathe, 
1 36 in. x 16 ft. bed, treble-geared ‘** 
1 32 in. x 18 ft. bed, treble-geared ‘** 
140 in. x 36 in. x 12 ft. stroke Planer. 
136 x 36 x 9 ft. stroke Planer. 
72 Pulley Turning Lathe, 
172 Pulley Boring Machine, 
113 in. Slotter, 
142 in. Cam Milling Machine, for Printing Press 
Cams. 


The Newark Machine Tool Works, 


NEWARK, N. J. 








OSGOOD DREDGE 00. - ALBANY, N. Y. 


RALPH B. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN X. HOWE, Secretary and Treasurer 
Manufac turers of ERR 


ITCHING 
MACHINES, con pad 





REOCES, 
Excavators, 





—— 





SOMBINATION DRBDOGSB.— 


STOCKS AND DIES FOR PIPE,BOLTS AND BRASS | 


guaran- 


Cut of 60 Lb. Hammer. 





24 punod-pol B UaT. 


B UO SMO[G O}VUIO}TV POOS OF]I}S 0} PoYIOA oq UvO 


KORTING GAS” 
BINE. 


12 Sizes. 
1 to 60 H. P. 





ey) Aq poanqjovjnurey, “WMOUY JourMeY J0q}0 Aue ue} 


OFVIUVAPS 19} B91F IB] VO HAOM 


%) ‘posn sI Jom 


ay 














r 


Thousands 
in use in 
Europe, 
and over 
one hundred 
running in 


N. Y. City. 
Korting Gas 
Engine Co., 


60 Barclay St. 
w York. 





5 BT Portable and Stationary Steam En- 

gines and Boilers, both new and 
second-hand, in a great variety of sizes, 
from 2 to 75 H. P. Steam Power and 
Drainage Pumps for all kinds of duty, 
One second-hand Portable Steam Saw Mill, 
one large second-hand Punching Press, 
Shafting, Pulleys, Hangers and Belting. 
Parties in need of Machinery will do well 
| to correspond with us for prices, 


Satis. 


faction 











$.L. HOLT & CO., 
67 Sudbury Street, 
BOSTON, MASS, 











w 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ez 
perience with automatic cut-off regulation, and mos 
careful revision of all details. They are designed anc 
constructed for heavy and continuous duty at mediun 
or high rotative speeds. Highest attainable Economy 
_ in Steam Consumption and superior regulation guar 
= anteed. Self-contained Automatic Cut-off Engines 

12 to 100 H. P. for driving Dynamo Machines a specialty. 
Tllustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. 4ddress, BUCKEYE ENGINE CO., Salem, Ohio. 














SALES AGENTS : WLS MPSON, scokrtanbr Srmger, X. (ROBINSON & CARY. & Paul, Mana” Ue 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
tle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 








BLESSING'S WATER CIRCULATOR ¢ PURIFIER 

















Guaranteed to Absolutely Prevent Formation of 
Seale in Steam Boilers. 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trav witha Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circula- 
tors and Purifiers, etc. 


Albany Steam Trap Co., s:saxs, x. v. 








“cfe QUINNE 


















PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send fer Catalegue and Prices. 








THE 


P ORTER-HAMILTON, 


The Best Engine in America for Heavy Work. 


WILLIAM T00 & C0., 


YOUNCSTOWN, OHIO. 


PECKS PAT ROP PRESS. 


BEECHER & PECK, CONN. 





DROP FORGINGS ce sree 


BEECHER & PECK, NEW HAVEN CONN. 


JOHN 








McLAREN, 


—_ CORLISS 
Engines, 


AIR 
_ Compressors 


and 


BOILERS. 
HOBOKEN, N. J. 


Machine Tools. 


New and Second-hand, on Hand. 












[2in.x6 ft. Engine Lathe new 
13 in. x6 ft. - 
il in.xé ft. ° Blaisdell, “ 
1620 in, x6-8-10 & 12 ft. Bridgeport new. 
16-20 in. x10 ft. Bridgeport, good as new. 
16 in.x6 ” Blaisdell, ' 
18 in. x8 ft. id Blaisdell, new 
24in.x10-14420ft. “ Ames, 
28 in. xx -12 & 141-2 ft.“* Bridgepo: bg 
24 in. x16 ft. ° New oo good order. 
30 in.xl4 ft. aod W. and L, pattern, new. 
39in x15 ft. Eng. Lathe Lowell, 
54 in. x30 ft. Engine Lathe, Niles, good as new 
16 in. x42 in. Planer Bridgeport, new. 
22 in.x4 ft, Pease, new. 
pad in.x5 ft ead Hendey, new. 
25 in.x5 ft. ed Biglow good. 
36 in,x7 ft. ne Brettell, new. 
30 in.x7 ft sed New Haven, fair. 
80 in. x® ft. ” Hewes & Phillips, new. 
30 in. x10 ft. ad Powell. 
12 in, Shaper, Traveling Head, new. 
13 in. . Hewes & Phillips, a 
13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, Barr, Al. 
24 in. Shaper, Bridgeport, new. 
24 in Woloots, sad 
6 = ‘Slotter, 7. Be E. Co good order 


No. 1 Screw Machine, Wire Feed, Bratt & Whitney 

16-18-20-23-25-24-34 in. Drills. 30 in. Radial Drill. 

No, 5 Screw Machine. Jones & Lamson, 

No. 2 Die Sinker, Pratt & Whitney. new. 

Center Bolt Cutter, new. 

Sin Cutting Off Machine. Star. 
good order. 


Merrill Drops, 800 Ibs. 

Bement 2250 lb. Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Brille, and full line of all kinds of Machine Tools 
Send for tet and specify what is wan 


os PP. BULLARD, 


72 Warren Street and 62 College place, New York. 


33d & Walnut Streets, 





ENGINE CO. oTTO” GAS ENGINE WORKS, 


SCHLEICHER, SCEUMM & CO., 
130 Washington Street, 
Philadelphia. Chicago. 

New York Agency, 1S Vesey St. 
OVER 25,000 
ENGINES SOLD, 

= HORIZONTAL 

**Otto’’ Gas Engines. 
VERTICAL 

**Otto’’ Gas Engines. 
TWIN CYLINDER 

**Otto’’ Gas Engines, 
COMBINED 

‘*O:to” Gas Engines and Pumps, 

— COMBINE D 
= = gun” Gas Engines and Dynamos, 


———— - 


Consume 25 to 75 Per Cent. Less Gas than 


| ANY other Gas Engine doing the same work. 
} 








Brandon's Piston Ring Packing, 


Perfectly balanced against un- 
due pressure in all directions. 
Preservesbotbcylinderandrings. 
Allows no waste by either fric- 
tion or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave., New York. 
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MANUFACTURERS oF 
\MPROVED 


STEAM ENGINES 
“Ux VaRiEre 
Sizes Varying from 
80 to 2020 Horse Power. 
& 
Herizontal or Vertical, 
Direct Acting or Beam, 
Condensing .Non-Condensing 
or Compound. 
Send for Circular. 





GINES 
ih hese 


sn densin gar’ Om Pow, 
TUBULAR BOILERS. ' 
GEO-A:-BARNARD 


*AGENT- 





FRICK COMPANY, Builders 


WAYNESBORO, PA. 


Eclinse Corliss Engine. 


Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 


E.P, HAMPSON & CO. «: 
36 CORTLANDT ST.,. 

NEW YORK, | 
Sole Eastern Agents, 











fi A GENUINE “CORLISS.’ 
M. J. TIERNEY, 20 NORTH “CANAL eTreer, CHICAGO, WESTERN ACENT. 


Reenii & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 











IMPORTANT! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes, 


We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 





5200 Ibs. 


Weight of 27” with 10 ft. bed, 
6500 Ibs. 


We furnish, without extra 
charge, Taper Attachment, Com- 
pound Rest, Automatic Stop for 
Carriage, Pulley Rest, Etc., in ad- 
dition to regular attachments. 


WRITE FOR PRICES, WITH CUTS 
AND DESCRIPTIONS. 


LODGE, DAVIS & 00. 


MANUFACTURERS 


Machine Tools, 
169, 164, 163 and 165 EGGLESTON AVE., 
136, 138, 146, 148, 160, 162, 154.E. 6th St. 

CINCINNATI, OHIO. 


(See our advertisement on last page.) 





Sgnp For CaTALOGuE. 


PATENTS 


R. G. Du Bor, Patent Att’y, 916 F St., Washington, 
D. 0. Goodreferences. Send for pamphlet. 


Almond Drill Chuck, 


Sold at all Machinists‘ 
f Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
Brooklyn, N. Y. 


HILL, CLARKE & (0,, 
IRON WORKING MACHINERY. 


LIST OF NEW TOOLS ON HAND. 
Sterling Emery Wheel Co., ye swing, 4 ft. bed, Engine Lathe, FE. Reed 


——L. BEST, Manager, i + 
MANUFACTURERS, —* 
22 Warren Street, New York. 


— ae 
Our Wheels for Machine Shop {! « 
Work and Tool Grinding 
superior to all others. 











STEARNS M’F’ 6. COMPANY, 
ERIB, 
ENGINES from 15 to 400 1 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 
Works at ERIE, PA. 
New York Store, 40 Cortlandt Street, 
3MITH & BARNHURST, - . - MANAGERS. 








Prentice Bros 
Lathe & Morse 
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ASTLE E | ga ome Bisel 
THE C ngine #: sass ss : 
TheExtreme #8 bn. i ae - 

in Simplicity and es 6 aR ow “ “ 
Durability. Self- lin. by lb in by 4 ft. Planer. woah “y 
Lubricating, Noiseless | ve Se . Ps Ke a Whit: omb 











and Economical. Will 
stand more Ward! 
Work and Hard |: a ae 
Usage than others, | 3" “ 3)“ * 
One and two Cylinder | 3) 3° °° 36 "01 
Engines for Launch re 
and other purposes. 139 « a) ss 6 “ 
High-class Vertical, : and 8 ineh Str, ke Shape ra. Boynton & Plummer, 
Horizontal and Quick- | unt. #1 meh _ Hendey 
Steaming Boilers, with 20 2 ” Eberhardt, 
Supplies. ad Prices. | de a sh Swing, Lever Drill. Prentice Bros, 
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CASTLE ENGINE WORKS, Indianapolis, Ind. “Teg Oliver Street, Boston 
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BROWN & SHARPE | MANUFACTURING co., 


PROVIDENCE, R.1I., U.S. A. 
FINE MACHINERY, TOOLS OF PRECISION. 











INVOLUTE GEAR CUTTER. SIDE MILLING CUTTER. FORMED CUTTER. 


Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Milling 
Cutters. Without good cutters, the efticiency of Milling Machines is much abridgec 

In extending the product of its Milling Department, the BROWN & SHARPE M’F’G Co, has made many new varieties of 
Milling Cutters, and in order to supply the wants of customers, ed found it necessary to greatly increase the number 
carried in stoc k. The INVOLUTE GEAR CUTTERS in stock are from 8 to 48 pitch, 8 cutters to each pitch. The Epicye loidal 
are from 2 to 10 pitch, 24 to each pitch. The curves of gear cutters are obtained by machinery. SIDE MILLING CUTTERS, 
from 3 1-2 in. to 8 in. diamete r, are carried in stock. On work having parallel surfaces, these cutters may be used in pairs. 
FORMED CUTTERS, for cutting various out!ines, are made to order. These, as also the Gear Cutters, can be sharpened 
without changing their original form- a feature appreciated by those pre due ing work in duplicate. By making cutters in 
large numbers, with expensive special tools, much greater accuracy has been attuined than can be reached by the usual 
methods of manufacture. Users of cutters will generally find it more economical and satisfactory to purchase from 


experienced makers, rather than to attempt to manufacture forthemselves. ‘atalogues mailed on application. All kinds 
of cutters made to order. 





Duplex Steam Pumps 


COPYRIGHT 1883 BY 


== AN 
THE GORDON Qi MAXWELL G0. 


wes OHIO. 


BRANCH HOUSES: 


NEW YORK, 96 Jctpert Street, 
HILADELPHIA, 705 Arch Street 


CHICAGO, 96 Lake Street. 


OF ALL TYPES. 
THE YALE & TOWNE MFC. CO. 


STAMFORD, CONN. a 
CHICAGO, PHILADELPHIA, BOSTON. 


ENCINE LATHES, SHAPERS & DRILLS 








NHW YORK, 





26-INCH BACK GEARED 


AND POWER FEED DRILL. 











15” 20’ 99" 82” Shapers. 

17” 19’ 21" 24” 27"" Engine Lathes. 
20” 24" U pright Drills. 

25" 28’' 832”’ 40’ B. G. P. F. Drills. 


LODCE, DAVIS & CO., 
CINCINNATI, OHIO, 
Send For Prices. It Will Pay You. = 
(See ‘Important’? Notice of Engine Lathes on page 15.) 


. GOULD & EBERHARDT, ££. GARVIN & CO. 


NEWARK, N. J. 139 & 141 Centre Street, N.Y., 
MANUFACTURERS OF 


MACHINISTS’ TOOLS| 










APPLY TO 


Turns cut 20 per cent, more work than any other. 





Milling Cutters all Shapes and Sizes. 


Straight or Spiral Teeth Width of face, 1-8 in. 
to 3 in. Diameter, from 2 1-4 in. to 2 8-4 im 


SEND FOR CaTAaLoOGuE 





‘Eberhardts New Drill 
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DGEAR CUTTING TOORDER, 





MACHINIST Maron 3, 1888 


THE PRATT & WHITNEY “Co. 


HARTFORD, CONN 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 




















—POWER SHEARS.— 


Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Mach nes. 


RETRACTILE JIB CRANES, 
i” Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


MANUFACTURERS OF 


BILLINCS’ Drop Forged LATHE DOCS. 


FORGED FROM THE BEST 
IRON AND STEEL FOR 
THE PURPOSE. 


A Full LineinStock, 


Dron Forving 


CF EVERY DESCRIPTION. 
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ENGINE LATHES, DRILLS, 


RADIAL 
DRILL, 








GLOBBSB VALVSBS OCOHUVUOZ. 


Brass WorKING MACHINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, ‘ 





POND MACHINE TOOL CO. 


Successors to DAVID W. POND, | MANNING, MAXWELL & MOORE, 
Worcester, Mass, Sole Selling ‘agts., 111 Liberty 8t., N.Y. 





GEO. W. FIFIELD, 
ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 





With Teeth Planed 
Theoretically True. 


CEAR GEO. B. GRANT, J. M. ALLEN, Presrpent. 
66 Beverly Street, Boston. Ww x wae 


. B. FRANKLIN, Vice Presipent. 
KEY SEATING MACHINES 


J. B. Pieror, SEorETARY. 
AND 


20 in. Drills a Specialty. 


Our 20in,. Drill is a heavy, sub- 
stantial tool, made for service, La | 


steel shafts and spindle. Gears an ) i] 

racks cut from the solid, and have = LATHES FOR TO L 

modern improvements, are made by a 
special machinery, and sold very j 


1 
ns Mew Manin Machine FOR PROMPT DELIVERY. 
will save enough in 60days_use topay | 47”’ and 20’’ Lathes, with or without taper attach- 





































Saee c0s8s, BO Sep cam amt ready for | ments. Photos and prices on application. 
ee p28 &. Send for 
e Pho nd Ca e. 
= Ww. P. DAVIS, North Bloomfeld, N. ¥. 477, 479, 481 om a Te of Webster. 
PROPRIETORS 
Buffalo Steel A 
BUFFALA, N 
And other Tools for the Manufacture of all kinds of 
DROP FORGINGS 
SHEET METAL GOODS," °* re **** DROP HAMMERS. 
STILES & PARKER PRESS CO. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 

"| AL SEBS £SE. vvYy ManUiaciurer 
JM. CARPENTER c : Ss 
aT TTT <— 


DIAG PRAT & Letcnwont, 
PUNCHING PRESSES DIES. 
APS & DIE 








PAWTUCKET.R.I. 














